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UAGAZINE BIFLES FOB THE V. S. NAVY. 

The Secretary of the Navy of the United States has 
advertised for inventions of magazine riiles for the 
naval service. His notice to inventors will be found 
in our advertising columns. On August 1, 1894, a naval 
board will convene at the Naval Torpedo Station, New^ 
port, E. I., to test rifles for the service. The inventors 
of the country are invited to submit their inventions 
to the board to be tested for adoption in the navy and 
marine corps. The ammunition and caliber are al- 
ready decided on; the model for the guns is yet to be 
accepted. We trust that the United States will pro- 
duce an acceptable arm, and that it will not be neces- 
sary for our government to look to other countries for 
its navy rifle. Our inventors now have four months 
before them in which to prepare for the contest. The 
Bureau of Ordnance, Navy Department, Washington, 
D. C, will supply copies of the speoiflcations upon ap- 
plication. 



BECENT WOBE AT THE SMITHSONIAN INSTITUTION.* 

Notwithstanding the increasing demands of the ad- 
ministration of the Smithsonian, the present secretary, 
like his distinguished predecessors Professors Henry 
and Baird, has been able to carry on valuable research. 

By a method which he has himself devised, Mr. 
Langley has been investigating the invisible part of 
the solar spectrum. The instrument which he uses is 
called a bolometer. It is a strip of metal ^^\^ of an 
inch in thickness and ^^^ of an inch wide. A current 
of electricity is constantly passed along this thread. 
"When the spectrum, visible or invisible, is thrown on 
it, the thread is warmed and the current decreased by 
an amount corresponding to the intensity of the effect 
received, while novel instruments specially mounted 
and constructed are in electric connection with the 
thread and automatically record every minute change 
in this current. With late improvements, these Instru- 
ments are so delicate that change of temperature of 
one millionth of a degree is readily detected and even 
measured." 

Full particulars of the work accomplished with 
charts, showing some hundreds of lines corresponding 
to the " Fraunhofer lines " of the visible spectrum, are 
soon to be published. 

Secretary Langley's investigation has so far been 
carried on in a temporary and unsuitable building. He 
hopes that Congress may soon see flt to select a site for 
a small but properly constructed Astrophysical Ob- 
servatory, for the construction of which |10,000 has 
already been placed in his hands by private donors in- 
terested in the research. 



The Bureau of Ethnology, under the direction of 
Major Powell and Dr. Cyrus Thomas, has been for 
flve years making special study of the mounds in the 
Mississippi Valley. Their elaborate report, soon to be 
published, will show that the evidence they have found 
leads the investigators to the belief that the mound 
builders were the progenitors of the modern Indians. 

From the Hodgkins Prize Fund given to the Smith- 
sonian by Mr. Hodgkins, of Setauket, L. I., for the en- 
couragement of research upon the nature of atmo- 
spheric air and its properties, a grant of $l,000has been 
made to Dr. J. S. Billings, U. S. A.., Army Medical 
Museum, Washington, and to Dr. Weir Mitchell, of 
Philadelphia, for investigation into the nature of the 
organic substances exhaled from the lungs by human 
beings, with reference to the application of the results 
to the solution of the diflB.cult problem of proper venti- 
lation. 

♦ « » » ♦ 

THE FLOW OF SOLIDS UNDEB FBESSUBE. 

The form of no solid matter or metal can be said to 
be fixed, under the possibilities of pressure eq ual to the 
flow of its atoms toward a readjustment of an equili- 
brium necessary to maintain a permanent form, by 
equalizing or transferring pressures from a single 
direction to the multiple directions required for sta- 
bility. 

The measure of the force necessary for the flow of 
solids varies greatly in different materials, due to vary- 
ing molecular adhesion. The hardest materials known 
are no doubt subject to molecular change of form 
under pressure, but as we can only use the hardest and 
most resisting material for producing pressure, there is 
an apparent limit at which we can prove the flow of 
solids. 

All nature teems with evidence that long-continued 
pressure bends and folds the solid rocks forming the 
stratified crust of the earth into the most fantastic 
forms, in the effort to conform to a condition of equili- 
brium in pressure. The presence of intense force by 
compression is manifest at the present time in mines 
and quarries, by the disposition of the walls of deep 
mines and rock channels to gradually close without 
fracture, by a slow molecular movement from a great 
and constant pressure due to the shrinkage of the 
earth's crust. 

The flow of metals by pressure is well understood by 
those familiar with many of the mechanical processes, 

* Report of S. P. Langley, Secretary of the Smithsonian Institution, for 
the year ending June 30, 1893, to the Board of Segente. 



and some metals seem to flow like water under pres- 
sure. 

Under a pressure of from 6,000 to 8,000 pounds per 
square inch, the movement of the warm lead from a 
pipe press is a novel sight. At 10,000 to 13,000 it issues 
at ordinary shop temperature. Block tin issues from 
the same press at from 16,000 to 20,000 pounds per 
square inch from warm to cold. 

It has been shown that, in punching very thick iron 
nuts cold, the punched sprue under a slow move- 
ment of the punch was a little more than one-third the 
volume of the hole — evidence that two-thirds had 
flowed into the body of the nut. The reduction of area 
in testing metals is a measure of their flowing qualities 
under the requisite pressure. If quickly done, their 
fracture is generally crystalline ; while a slow reduc- 
tion invariably shows a fibrous fracture, as well, also, 
an increase in the amount of reduction, showing the 
value of the relation of time in the flow of solid mat- 
ter. 

The welding of metals by pressure alone is a most in- 
teresting phenomenon, and as far as experiments have 
gone gives evidence of plasticity even in the most crys- 
talline and brittle metals. The pressure required to 
weld the powdered mass into a solid is stated as fol- 
lows : Lead, 13 tons to the square inch, becoming 
liquid at 33 tons per square inch. Tin, 19 tons per 
square inch, and at 47 tons becomes a liquid. Copper, 
33 tons per square inch. Zinc, antimony, bismuth, and 
aluminum, at about 38 tons to the square inch; becom- 
ing a solid structure from their powders. Their lique- 
fying pressures probably cannot be experimentally 
known, as the required pressure is near the limit of the 
strongest metals to withstand. 

Under the ordinary use and strain upon metals 
where severe tension and compression are required, the 
element of time is one of the chief exponents in the flow 
of solids by molecular change of form and place. This 
is well illustrated in the set of bolts, beams, stays, and 
struts in structures with permanent strains, wherever 
the strain approaches to near the elastic limit. Vibra- 
tion is a vital factor in the readjustment of molecular 
forms and becomes a time limit of great importance in 
suspension structures, axles, and shafts. What is 
termed the fatigue of metals is a general expression of 
the changing molecular condition from strain or vibra- 
tion, or both; in which experiments have shown a par- 
tial recovery by rest. This may be true in regard to 
springs and strained or vibrating members of a struc- 
ture, car axles, and heavy shafting; but as applied to 
the cutting tools of everyday use we have only a very 
limited faith. That improved qualities have been 
found in iron that has lain dormant many years and in 
tools that are rusty with age may be patent to many, 
and seems to have been proved in a few cases; but 
should not from this alone become an acknowledged 
axiom. 

In the view and understanding of the tendency to 
molecular flow in all structural material toward a 
weaker form or condition, especially in tensional mem- 
bers, it is a most important consideration that the fac- 
tor of safety should be largely increased in every struc- 
ture in which life and property may be jeopardized, 
whether it be a machine, a boiler, a vehicle, a building, 
or a bridge. Absolute safety should be the prime axiom 
of construction. 



BILTHOBE FOBEST-A 6BEAT ABBOBETUM. 

Mr. George W. Vanderbilt, a wealthy and enterpris- 
ing citizen of New York, purchased some time ago a 
large tract of forest land near Asheville, N. C, with 
the design of converting it into a grand arboretum, 
which should not only contain every tree species that 
could be grown in the latitude, but in its management 
should stand as an example of scientific forestry con- 
ducted under favorable auspices. Substantial progress 
has been made already in this laudable endeavor, and 
Biltmore Forest is likely, in the course of a few years 
more, to take the highest rank among enterprises of 
its class. 

Mr. Vanderbilt is entitled to great credit for his se- 
lection of so noble an object on which to devote his 
means and attention. We need not dwell upon the 
great importance to the country of the inauguration 
of a great forestry school, as this might be termed, 
where the best methods of preserving, cultivating, im- 
proving, and propagating forests is being practically 
exemplified. In all parts of the land the noblest forests 
may be seen going to ruin, and little or no systematic 
effort has ever been made to protect or preserve them. 
The results are highly disastrous. Our streams prema- 
turely dry up, the soil is denuded, and extensive re- 
gions, which with intelligent forest care might be 
made valuable, are impoverished and rendered worth- 
less. 

From an interesting little brochure by Mr. Giflord 
Pinchot, consulting forester of the estate, we gather 
the following : 

Biltmore estate lies in the western part of North 
Carolina, on the right and left banks of the French 
JBroad River, along which it stretches for a distance of 
six miles. It consists chiefly of broken, hilly land, 
fairly well watered, alternating with the broad rJluvial 
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bottoms. The summits of the hills reach an average 
altitude of about 2,300 feet. The total area is 7,283 
acres, or rather more than eleven square miles. 

A little more than one-half of the whole surface of the 
estate is woodland, and constitutes Biltmore Forest. 
The changing slopes, the many kinds of trees, and the 
great variety in its density, size, and condition, are 
marked features of the forest. It derives an additional 
interest from the fact that it is the first piece of wood- 
land in the United States to be subjected to a regular 
system of management, the prime object of which is to 
pay the owner while improving the forest. 

Biltmore Forest is composed for the most part of 
deciduous trees. Of these the white oak is in all respects 
first. Second to it numerically, but of inferior quality, 
are the black, the scarlet, and the Spanish oaks, in the 
order named. These are followed by the short-leaf 
pine and the chestnut, and these again by the hickory, 
chestnut oak, black gum, maple, tulip tree, and various 
others. 

At the time when forest management was begun on 
the estate the condition of a large part of the forest was 
deplorable in the extreme. The people were in the 
habit of cutting all trees which could be used or sold 
as fuel, fencing, or saw logs. They turned their cattle 
into the forest, and often burned over their woodlands 
for the sake of the pasturage. A large part of the sup- 
ply of firewood for Asheville formerly came from land 
now included in the estate. Under such treatment the 
forest, originally of moderate quality, grew steadily 
worse. The more valuable species of trees were re- 
moved, and the less valuable ones remained to seed the 
ground and perpetuate their kind. The fertility of the 
soil was destroyed by fire, while the young trees which 
grew up plentifully in many places were cut back year 
after year by the browsing of cattle. 

The general objects of forest management at Bilt- 
more are three in number. The first is profitable pro- 
duction, which will give the forest direct utility. If 
this were absent, the existence of the forest would be 
justified only as it lends beauty and interest to the es- 
tate. Second, a nearly constant annual yield, which 
will give steady occupation to a trained force, allow a 
permanent organization, and make regular operations 
possible. Third, an improvement in the present very 
mediocre condition of the forest, without which its 
future would be nearly hopeless. 1 

Under the direction of Mr. Frederick Law Olmsted ' 
a collection of trees and shrubs has been made with 
the intention of planting them out, when they have 
attained a proper size, along the line of a road to be 
called the Arboretum Drive. This road, about five 
miles in length, will run through some of the most 
beautiful portions of the estate, and will be lined for a 
hundred feet on either side by the plants of the collec- 
tion. It is the intention to make this arboretum one 
of the finest in existence. There are already in the 
nursery more kinds of trees and shrubs than there are 
in the Botanical Gardens at Kew, near London, and 
the number is being steadily increased. The climate 
will allow a larger variety of trees than that of any 
other large arboretum which has so far been begun, 
while the liberal plan of the work is intended to make 
the best use of so admirable an opportunity. A care- 
ful record of the treatment of each species is being, and 
will be, kept; while a forest botanical library, already 
of considerable extent, will furnish the necessary aid 
to study. 

After the subtraction of all land occupied for any 
definite purpose, there remains at Biltmore consider- 
ably more than 1,000 acres at present lying waste, but 
which is to be used later on for planting forest trees. 
This land, composed of old clearings, is situated largely 
on the tops and shoulders of the hills, on the side 
toward the river. For the sake of the landscape it 
is important that these areas should be planted with 
trees, while the opportunity which thus arises is valu- 
able along many lines. The climate of Biltmore permits 
the successful growing of an exceedingly large number 
of species. The space available is very large, and the 
nursery already established along the Swannanoa 
gives nearly perfect facilities for raising the seedlings. 
The plan upon which the forest planting is to be un- 
dertaken is a wide one and is likely to produce 
important results. We are acquainted with a great 
number of exotic species in their garden character; we 
know very few of them as to their adaptation to forest 
uses. Of the silvicultural character of American trees 
we are almcJst equally ignorant. It is intended, there- 
fore, to plant blocks of an acre or more of each of a 
very large number of American and foreign trees, as- 
signing each to the character of land which it is most 
likely to occupy with advantage. These blocks are];to 
consist of both pure and mixed forest, and a record is 
to be kept from the planting of the seed, showing the 
yearly conduct of each species. Such an experiment 
may be expected, in the course of time, to add many im- 
portant species to the useful forest fiora of the country. 
While it is true that in general native trees are best, 
there are, nevertheless, very important instances where 
exotics have been exceedingly useful. 

The list of seedlings now being raised in the nursery 
for forest planting includes twenty species, with an es- 



timated total of 1,867,000 individuals. As may be in- 
ferred, the great majority of species for this work have 
not yet been planted, and those included above are 
largely standard kinds. The cost of raising young 
trees in a private nursery, such as that at Biltmore, 
not including interest on the ground, or the price of 
the seed, may be roughly estimated from the state- 
ment that two year old transplanted tulip tree seed- 
lings, standing in the nursery rows, cost $3.35 per 
thousand; and four year old transplanted white pines 
$4.85 per thousand. 

The continuation of the work at Biltmore along the 
lines already defined may be expected to yield much in- 
formation of general value. The aboretum, from its 
situation and extent, will aid powerfully in determin- 
ing the value of very many kinds of treos for a large 
part of the country, and will offer admirable oppor- 
tunities for their study. The forest planting may add 
new species to our list of commercially valuable trees, 
and discover new uses for those already known. It 
will add greatly to our scanty silvicultural knowledge 
of the trees which it will contain. For the forest a still 
larger field of usefulness may be anticipated. The value 
of the methods already used in its treatment will be 
determined, new adaptations of the principles of for- 
estry to American conditions will be developed, and in- 
formation as to the business side of forest management 
will be gained. But above all, it will be useful in de- 
fining and helping to solve the problems with which 
American forestry must deal, and in ajwakening an in- 
terest in those practical details upon which its success 
in the future must so largely depend. 



Obituary. 

Seinrich Hertz. — The death of Dr. Heinrich Hertz, 
which occurred on January 5, robs electrical science of 
one of its youngest and most celebrated representa- 
tives. Born in Hamburg in 1857, he pursued a course 
of study in engineering up to 1878, when he turned his 
attention more especially to physics. In 1880 he re- 
ceived the degree of doctor of philosophy, after study- 
ing under Kirehhoff and Helmholtz, and was for three 
years the assistant of the latter, whom he left in 1888 to 
fill the position of privat docent at the University of 
Kiel. He became incumbent of the chair of physics of 
the Technical College of Carlsruhe in 1885, and finally, 
in 1889, succeeded the illustrious Clausius in the chair 
of physics of the Universitj' of Bonn, which he occu- 
pied until his death. 

The attention of the scientific world was called to 
Hertz as long ago as 1886, the epoch at which he pub- 
lished his first researches relative to the action of violet 
light upon the electric discharge, soon followed by a 
study upon the velocity of propagation of electric in- 
duction. After these remarkable researches the scien- 
tific fame of Hertz was soon established. It dates from 
1888, the epoch at which he succeeded in furnishing an 
experimental confirmation of the views of Faraday and 
Clerk Maxwell upon the propagation of electric waves 
in the surrounding medium. The learned experimenter 
showed that these waves produced by discharges of 
great frequency are identical in frequency and nearly 
in length to thermic or luminous waves. To this effect 
he devised in all their parts the means of producing 
such waves in a continuous manner and the apparatus 
that permits of analyzing them. This apparatus, which 
is now classic, is known as the resonator. He showed 
the refiection, interference, refraction, etc., of electric 
waves, and, through numerous experiments, confirmed 
the identity of all the different phenomena of radia- 
tion and their common origin — ether in vibration — the 
various phenomena being characterized only by the 
length of the waves and their frequency. The inti- 
mate nature of these vibrations still escapes us, and 
probably always will escape us, but we owe a grateful 
homage to those who are trying to lift the veil that 
hides the truth from us — an homage mingled with re- 
gret when death so prematurely and ruthlessly removes 
those who have best succeeded in this arduous task. 

Edmond Premy. — Science has just lost one of its 
most distinguished followers in the person of Edmond 
Fremy, who died at Paris on February 3, in the 
eightieth year of his age, having been born at Versailles 
on February 28, 1814. After finishing his studies, Fremy 
became preparator to Gay-Lussac at the Polytechnic 
School, where at this time Pelouze was assistant. 
Later on he succeeded, at the Polytechnic School and 
the College of France, Pelouze, who had become pro- 
fessor at these two establishments 

The young professor replaced Gay-Lussac for some 
time at the Museum of Natural History, and finally 
succeeded his two masters in 1843 and 1850. Before oc- 
cupying the chairs of chemistry of the Polytechnic 
School and Museum, he delivered lectures at the Cen- 
tral School and School of Commerce. In addition to 
the multiple duties of his professorships, he devoted 
himself to numerous researches in his laboratory. His 
important discoveries soon placed him in the first 
rank of the most distinguished chemists of our time. 
In 1857 he was elected a member . of the Academy of 
Sciences in place of Baron Thenard. In 1879 he suc- 
ceeded Chevreul as director of the Museum, 



Decorated with the order of the Legion of Honor, 
the eminent scientist was promoted as officer in 1862 
and as commander in 1878. 

His first memoirs date back to 1835, and relate to the 
precious metals, gold and silver, and to the rare and 
little known metals of the platinum group. His re- 
searches upon ozone, in conjunction with Becquerel, 
upon the ammoniaeal bases of cobalt, upon the 
fiuorides, and upon the syntheses of the crystallized 
minerals, successively attracted attention and greatly 
contributed to the progress of the industrial arts. 

We owe to Fremy some important work in organic 
chemistry. He added new facts to the history or pro- 
duction of the fat acids, the gums and pectic sub- 
stances and shed a bright light upon all the subjects 
that he engaged in the study of. He devoted himself 
especially to the study of the immediate principles 
contained in plants. Contrary to the opinion of 
Payen, he showed that the genus cellulose, so to 
speak, contains several different species. He char- 
acterized vasculite, the origin of the ulmic substances. 
He likewise investigated the products derived from 
animals. As director of the Saint Gobain works, he 
introduced improvements into the manufacture of 
soda, sulphuric acid, glass and the products that are 
the basis of some of the modem industries. He devoted 
himself to numerous researches upon steel, cast iron, 
and gun metal, and discovered an alloy of iron and 
steel of remarkable tenacity. Toward the close of his 
life he published, in connection with Mr. Verneuil, 
one of his pupils, the results of his labors upon the 
artificial production of rubies. This was his last 
work. 

Fremy's publications were very numerous. The 
TraiU de Chimie, in six large volumes, by Pelouze and 
himself, has long remained the fundamental work of 
classic instruction. In 1881, he began the publication 
of a vast chemical encyclopedia, with the collaboration 
of the most competent scientists, and which is just 
finished. He published more than a hundred memoirs 
in the Comptes Rendus of the Academy of Sciences 
and the Annates de Chimie. 

Pierre Joseph van Beneden. — This distinguished 
zoologist, who may be considered in paleontology as 
the successor of the great Cuvier, and who was born 
at Malines, Belgium, on December 19, 1809, died at 
Louvain on the 8th of January, 1894. He exhibited a 
rare aptness for the study of the natural sciences at an 
early age. He was passionately fond of the study of 
the marine fauna of his country and devoted himself 
ardently thereto. His first functions were those that 
he obtained in his youth of guarding the natural his- 
tory collections of Louvain, and later on, in 1835, he 
was appointed professor at the University of Gand. 

The labors and observations of Van Beneden upon 
the CetacesB are regarded by naturalists as of the 
highest value. He also made important studies upon 
the Annelids. His very numerous memoirs during his 
long career were communicated to the Academy of 
Sciences of Brussels, of which he was a member, and 
to the Academy of Sciences of Paris, to which Quatre- 
fages generally presented them in the name of the Bel- 
gian naturalist. We owe to Van Beneden important 
works upon medical zoology and researches into the 
littoral fauna of Belgium.! He had a remarkable talent 
as a draughtsman and most of the plates of his splendid 
works on natural history were the work of his own 
hand. He was in correspondence with all the most 
illustrious scientists of Europe and a member of nearly 
aU the scientific academies and societies. One of his 
mq,ny contributions in aid of scientific work was the 
establishment at his own expense of a maritime labora- 
tory at Ostend, which has since served as a model for 
others. 

At the time of his death, he was one of the faculty 
of the University of Louvain. 



■ I » I » 



Nicotine In Tobacco. 

Dr. G. B. De Toni, Venice, has pubhshed the re- 
sults of histochemical researches on NicotiarM Ta- 
bacum and other species of the genus. He finds the 
alkaloid, CioHi4N2, to be located chiefly in the epi- 
dermal tissues. It is absent from the seed and the 
young plant. In the root of the mature plant it oc- 
curs in the cortical tissue, and especially in the layer 
of cells immediately beneath the epidermis. In the 
branches, leaf stalk, lamina of the leaf, peduncle, 
calyx, and corolla, it is almost entirely confined to the 
epidermal cells, and occurs especially in those at the 
base of the hairs. It is found also, in smaller quanti- 
ties, in the anthers and pistil. The mesophyl and as- 
similating tissue of the leaf gave uniformly negative 
results. Nicotine does not appear to exercise any pro- 
tective influence on the tobacco plant, since both the 
fresh and the dried leaves are devoured by many in- 
sects. The author believes its function to be simply 
excretory ; it is a product of the reduction of oxygenous 
substances. The following are given as the best chemi- 
cal tests for nicotine : The double iodide of potassium 
and mercury ; iodized iodide of potassium ; tannic 
acid ; tetrachloride of platinum ; iodized iodic acid ; 
Dragendorfl's reagent ; trichloride of gold. 
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A CABPET STBETCHEB AND T&CKEB. 
With this implement, after the carpet has been 
stretched to place, a tack is released from a magazine 
and guided in a conduit to the point at which it is 
to be driven, the releasing of the tack and the driv- 
ing of it being effected by operating a plunger, ex- 
tending upward through the tubular handle. The 
improvement has been patented by Mr. L. M. Kenton, 
Urbana, Ohio. The device is preferably made of 
brass, except the tubular handle and plunger rod, and 
the toothed stretcher- bar at its lower end has hinged 
side extensions, held extended by brace rods, the 
extensions and The brace rods being adapted to fold 
up beside the body. The tack magazine is in the 
form of a wheel having a toothed periphery, 
inside of which, on one face of the wheel, is a groove 
intended to receive the heads of the tacks, their 
shanks lying in notches in a flange which forms the 




10'24 inches diameter worked by a water pressure of 
750 pounds per square inch. These pistons also serve 
as guides to the first mentioned one. The whole ma- 
chine is made of cast steel. The main crosshead, 
which is in two pieces, weighs 64 tons ; the cylinder 
weighed 57 tons in the rough and 35 tons finished. 

The machine is operated by a valve which is mova- 
ble by hand lever, whose total displacement is but 23f^ 
inches, and which only requires an exertion of 4'4 
pounds for its manipulation, as it is only subjected to 
a pressure of 750 pounds per square inch. This valve 
sends the water under this pressure to the pistons, 
which act as valves for admission and exhaust. The 
stroke of this valve may be divided into three parts : 
the first opens the exhaust, the second the admission 
of water at 750 pounds pressure, and the third that of 
water at 9,000 pounds pressure ; this last only occurring 
after the head of the press has come in contact with 
the ingot to be forged — an arrangement that results 
in great economy of power. 

The pressure of 4,000 tons is obtained by a steam 
pump with two cylinders, each 30 inches in diameter 
and 47 inches stroke, making 30 strokes per minute. 
These pumps deliver under a compressed air accumu- 
lator, whose plunger is 19^ inches in diameter, and 
has a stroke of 8 feet 10^4 inches. The low pressure 
water is furnished by a two-cylinder pump, whose cyl- 
inders are 18 inches in diameter and 3 feet S}4 inches 
stroke, delivering under a weighted accumulator whose 
plunger is 31 inches in diameter and has a stroke of 9 
feet 10 inches. All of these machines, including the 
accumulators, are in duplicate, to avoid delays due to 
possible accidents. The press is located in the center 
of a circular workshop 108 feet in diameter. Its top 
serves as the pivot for a radial crane, having a capaci- 
ty of 375 tons, with the outer end of its jib carried upon 
a circular track. The furnaces are placed about the 
walls in two tiers, and are provided with various lift- 
ing appliances worked by an accumulator giving a 
pressure of 750 pounds per square inch. — Moniteur In- 
dustrielle. 



KXKTOH'S CABPET STBETCHEB AKD TACKEB. 

inner wall of the groove. A hinged cover fits closely 
against that face of the wheel in which the tacks are 
placed, and in this cover is a feed chute, adapted to 
receive one tack at a time as the wheel is revolved, 
the chute guiding the tack as it falls by gravity and 
holding it in upright position, to be driven into the 
carpet by the operation of the plunger, the feed 
chute being directly in line with the axis of the tubu- 
lar handle. A,spring extending across the-path of the- 
plunger is connected to a pawl which engages the 
ratchet teeth on the periphery of the magazine wheel, 
the arrangement being such that each time the 
plunger is withdrawn the wheel is moved the dis- 
tance of one of its ratchet teeth, and drops a tack into 
the feed chute. Attached to the handle piece on the 
outer end of the plunger rod is a rubber buffer disk, 
preventing jar as the rod is forced through the tubu- 
lar handle portion in driving the tack. 



Four Tbonsand Ton Hydranllc Forging Press. ' 

The Bochum Works, in Germany, employ hydraulic 
presses on a large scale for forging steel ingots, the 
most powerful being capable of exerting a pressure of 
4,000 tons. The machine has a central piston of two 
different diameters, the lower part being 36 '6 inches 
and the upper 20'87 inches, so that it is possible, with 
a water pressure of 9,000 pounds per square inch, to se- 
cure the pressure of 1,300, 3,700 and 4,000 tons respect- 
ively. The stroke of the piston is 328 feet, but can 
be varied at will. The return stroke of the main pis- 
ton is accomplished by means of two other pistons of 




BEID'S IMPBOVED BANISH CBEAH SEPABATOB. 
The use of centrifugal cream separators has for some 
years been a necessity with creamery owners. As is 
well known, these machines, run at a high speed, oper- 
ate to separate the cream from the milk by reason of 
the lighter specific gravity of the cream, and it is little 
less than marvelous, to one unfamiliar with the busi- 
ness, how completely the butter fat may thus be sepa- 
rated from the milk, and how much more thoroughly 
the work is thus done than is any way possible by 
hand skimming. The accompanying illustrations re- 
present an improved form of centrifugal cream sepa- 
rator, which is a modification of the old Danish -Wes- 
ton pattern, as it is called in the United States, or the 
Bnrmeister and Wains of Europe. It is manufactured 
by Mr. A. H. Reid, of Philadelphia, whose long experi- 
ence in this line has enabled him to introduce some 
important improvements, notably in the removal of 
the cream tube, which broke and frothed the cream as 
it operated in the Danish- Weston construction, and 
the substitution therefor of an overfiow bowl, whereby 
also the capacity of the separator is increased. As will 
be. seen from the sectional view, the mi}k is delivered 
in the center of the cylinder and passed down through 
the cone to the back of the cream wall. By means of 
the skim milk tube the skimming may be regulated 
while the machine is running, thus enabling one to 
make heavy or thin cream, and skim fast or slow. The 
main bearing is well up inside the center of the bowl, 
causing it to run very economically and 
effectively, and at a comparatively low 
velocity. The Parmer's Creamery Com- 
pany, of Philadelphia, report running 
through this separator 3,000 pounds 
of milk per hour for six to nine con- 
secutive hours, without cleaning, and 
skimming within one-twentieth of one 
per cent all the butter fat contained 
in the milk. Mr. Reid is also a large 
manufacturer of creamery fixtures and 
machinery. 

« » » 



tions have been admirably arranged under the direc- 
tion of Dr. G. Botti, and an excellent catalogue has 
been prepared. 

The library possesses the nucleus of a fine collec- 
tion, and additions to it from individuals and socie- 
ties in all parts of the world are earnestly requested. 
The library will prove of great value to travelers in 
the East. 

< « ■ > » 

THE "CLIMAX'' BATCHET STOCK. 
This is a valuable tool for plumbers, steam and gas pi pe 

fitters, gas and water 
companies, machinists, 
engineers, etc. It is 
designed to obviate the 
great difficulty and in- 
convenience ordinarily 
experienced in thread- 
ing iron pipe in ditches, 
under floors, in corners, 
overhead, etc., as with 
this tool the threads 
can be cut on the pieces 
in any position with 
the greatest ease and 
convenience, not only 
saving time, but avoid- 
ing much unnecessary 
and disagreeable work. 
It has the combined 
utilities of a strong pipe 
vise and a pipe-thread- 
ing stock, and is light 
enough to be carried 
readily in a tool bag, 
but is very strong, be- 
ing made entirely of 
malleable iron and steel. 
It is a very handy implement for jobbing and country 
work, and when once used is found to be an indispen- 
sable tool. It is manufactured by the C. M. Kemp 
Manufacturing Company, of 1501 to 1509 Guilford 
Avenue, Baltimore, Md. 

— ♦« • i» 

Ship Canal betiveen Iiake Superior and tbe 
misslsslppl. 

There was recently submitted to the House River 
and Harbor Committee a measure for the survey of a 
canal route connecting Lake Superior with the Missis- 
sippi River. It is proposed by this plan to utilize the 
small streams at the source of the Mississippi as con- 
necting links in a canal joining the Gulf of St. Law- 
rence with the Mississippi. Mr. Keifer has letters from 
the United States engineer officer stationed at St. 
Paul stating that the plan is entirely feasible. A pri- 
vate corporation has also been organized at Duluth to 
undertake the work. The projected canal is to have 
a width of 120 feet and a depth of 30 feet. It is also 
urged that it could be utilized to store the upper 
waters of the Mississippi and prevent the overflows 
which are so disastrous to the lower Mississippi. 




THE 



" CLIHAX " 
STOCK. 



BATCHET 



Tbe Gasoline Carriage. 

At the recent tie-up of all the Steinway street rail- 
way cars at Long Island City, all connection with 
New York was entirely cut off, only the Daimler Motor 
Company was equal to the emergency, putting into 
service one of their motor carriages and connecting its 
two offices in Steinway and New York in this latest 
style. The carriage made quite a sensation as it sped 
along without the use of horses or electricity. 



Tbe museum and Ijibrary 
Alexandria. 



or 



IMPBOVED CENTBIFTTQAL CBEAM SEPABATOB. 



The foundation of a museum and 
library at Alexandria is an interesting 
event in the career of modem Eygpt. 
The museum was formally opened in 
May, 1892, and the library soon after- 
ward. By the terms of the foundation 
the institution will receive all the 
'monuments of the Ptolemaic, Greco- 
Roman and Coptic periods, while 
Pharaonic antiquities will be sent to 
the museum at Ghizeh. Although the 
museum of Alexandria has not been 
opened quite two years, it is already 
rich in objects relating to the early 
history of Christianity. With the 
small sums at the disposal of the 
authorities of the museum the collec- 




CENTBIFirOAL CBEAM SEPABATOB-SECTIONAL VIEW. 
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AN IMPROVED SAD IBON. 
The many advantages possessed by a smoothing iron 
such as shown In the illustration are apparent at a 
glance, and cannot fail to be appreciated by any house- 
wife, laundress, or tailor. The cost of gas used is but 
trifling, and no extra fixtures are required, while the 
fuel used to heat the iron by a stove, in the ordinary 
way, is saved, and overheated rooms from this cause 
are avoided. The iron is finely nickel plated, and has 
in the rear an atmospheric burner, insuring perfect 
combustion, producing intense heat, with entire free- 




THE BOLGIANO GAS-HEATED SAD IKON. 

dom from soot. It is manufactured by the Bolgiano 
Water Motor Company, No. 415 Water Street, Balti- 
more, Md. 



A NEW KIND OF CAHEBA-" THE BULL'S ETE." 
This camera, which has been placed on the market 
by the Boston Camera Manufacturing Company, 383 
Tremont Street, Boston, has given excellent satisfac- 
tion. It requires no dark room, and the camera can 
be loaded and emptied in broad daylight. It is made 
and finished in the best manner, and has an achromatic 
lens, set to take pictures at any distance from eight 
feet upward, no "focusing" being required. It is 
small, being 5% X i% X ^]4 inches, and weighs less than 




Fig. 1. 



Fig, 2. 




Fig. 3. 

two pounds. A 
light-proof cart- 
ridge protects the 
film from light 
when loading and 
unloading by an 
opaque covering, 
so that one may 
carry a number of 
these cartridges 
and take as many 
pictures as desir- 
ed, inserting the 
cartridge and re- 
moving after use 
in broad day- 
light anywhere. Fig. 1 shows the instrument in its 
case, and in Fig. 3 the case is removed from the 
camera. This shows the shutter and the way it is 
operated. The shutter is always set and is operated 
by pushing the spring alternately to right or left. 
The pointers on the shutter, as seen through the open- 
ing through the front of the camera, show which 
way to push the spring. The shutter is exceedingly 
simple in construction and the action is instantaneous, 
though it may also be adjusted for time exposures. The 




Fig. 4. 



films are numbered from 1 to 13 consecutively in white 
figures on the back of the black paper strip which 
covers the film, and this number can be seen through 
the opening at the back of the camera, thus showing 
the number that is exposed and enabling one to keep 
a record of the same. 

Fig. 3 shows the camera open to place the cartridge 
in position. The seal is cut, and resting the thumb 
against the cartridge, the end of paper is poked under 
cross piece, and drawn out about eight inches, as 
shown in cut. Then turning the camera over, so the 
reel will be on top and key toward you, pass the paper 
under cross piece, poke the end through the slot and 
turn key to left until the paper is secured. Slide the 
brass cover over the back and slip the camera into the 
case. A few more turns of the key winds up the opaque 
material to where the film begins, and camera is then 
ready for use. A "finder" is provided to locate the 
view properly, and one has onl5' to aim camera and 
press the shutter spring for each picture, turning the 
key to bring a fresh part of the film into position. 

Fig. 4 shows manner of cutting off films in a dark 
room preparatory to development, but it is not re- 
quired for the user to do this, as after removing the 
cartridges from camera they may be mailed to the 
factory to have the pictures finished and returned. In 
the cut the film is shown under the black paper on 
which the numbers are seen, and the position of each 
exposure is shown by white marks on the edges of the 
black paper. The light-proof film cartridges are put 
up in very convenient shape for handling and are for 
twelve exposures only. Thus one does not have to 
wind off a long roll of film before getting any results, 
and as no dark room is required, there is no incon- 
venience in frequent loading when on a journey. 

Simplicity is the dominant characteristic of this 
camera, and it is due to this and the improved Amer- 
ican methods of grinding lenses by machinery that it 
is possible to sell a camera giving such 
a large percentage of good results, and 
finished in the best possible manner, 
for a moderate price. 

The "Bull's Eye" lens is of fixed 
focus, but of such formation and ad- 
justment that the objectionable fea- 
tures usual to this class of lenses are 
eliminated, and the " Bull's Eye " will 
make a clear, sharp picture at from 
eight feet to any distance. 

This company issues a fully illus- 
trated book and instructions for ope- 
rating the " Bull's Eye '' camera, which 
they will be pleased to send, with sam- 
ple of work, to any address on appli- 
cation. 

» • » 

A FEEDWATEB HEATEB AND 
FTTBIFIEB. 
In this heater is arranged a filter 
provided with an outlet pipe leading 
to the boiler, and adapted to be con- 
nected with a filter inlet pipe, the filter being so 
arranged that it can be readily cleaned whenever de- 
sired without removal from the casing'or stopping the 
fiow of the feedwater. The exhaust steam enters the 
lower part of the casing, and above the point of its en- 
try is arranged a series of spiral plates, onto the upper 
ends of which discharges a deflector, arranged under 

I the cold water inlet, the valve controlling this inlet be- 
ing actuated by a suitable mechanism from the accumu- 

I lating water in the lower part of the casing. The un- 
condensed steam escapes to the atmosphere from an 
opening at the top of the casing. The spiral plates 
retard the progress of the water through the steam 
space, the dirt falling to the bottom of the heater, and 
the water is drawn off under a hood placed on the suc- 
tion pipe, the lower edge of the hood being below the 
water level, to prevent the entrance of oil and other 
light impurities, which are taken off by an adjustable 
floating skimmer. The pump forces the heated water 
through a filter placed centrally in the steam space of 
the heater, in which it is kept boiling and thoroughly 
filtered, fiowing to the boiler in a practically pure state. 
To clean the filtering material without stopping the flow 
of water to the boiler, valve A is opened and valve B 
closed, when the water flows direct from the pump to the 
boiler; the dirt discharge is then opened and live steam 
admitted at the bottom to blow out the dirt, hot 
water being also admitted, if necessary, by opening 
valve on by-pass under check. Hand holes at the top 
and bottom of the filter facilitate the ready insertion 
and removal of filtering material, and the ingress of 
water is controlled by a valve of special construction, 
actuated by a float which moves with the water level 
in the heater. At the bottom is a mud cook and large 
hand hole for blowing off accumulated dirt. For 
this improved feedwater heater and purifier three 
different patents have been issued to Mr. Joseph Bell, 
of the firm of Bell Sc Wildman, mechanical engineers, 
Troutdale, Oregon. 



The lianr of Trade Marka. 

In the late litigation between the Columbia Mill 
Company vs. Alcorn et al. (14 Sup. Ct. Rep. 151), the 
Supreme Court had occasion to recompile the authori- 
ties upon this question, and concluded therefrom that 
the following general propositions were established : 

(1.) To acquire the right to the exclusive use of a 
name, device, or symbol as a trade mark, it must ap- 
pear that it was adopted for the purpose of identifying 
the origin or ownership of the article to which it is 
attached, or that such trade mark mast point dis- 
tinctively, either by itself or by association, to the 
origin, manufacture, or ownership of the article on 
which it is stamped. It must be designed, as its pri- 
mary object and purpose, to indicate the owner or pro- 
ducer of the commodity, and to distinguish it from 
like articles manufactured by others. 

(3.) That if the device, mark, or symbol was adopted 
or placed upon the article for the purpose of identify- 
ing its class, grade, style, or quality, or for any pur- 
pose other than a reference to or indication of its 
ownership, it cannot be sustained as a valid trade 
mark. 

(3.) That the exclusive right to the use of the mark 
or device claimed as a trade mark is founded on 




Tbansatlantic telephoning would be possible if a 
single copper wire could be laid. 



BELL'S FEEDWATEB HEATEB AND FUBIFIES. 



priority of appropriation ; that is to say, the claimant 
of the trade mark must have been the first to use or 
employ the same on like articles of production. 

(4.) Such trade mark cannot consist of words in 
common use as designating locality, section, or region 
of country. 



Petroleum as Fuel for Steamstalps. 

The British steamship Baku Standard, a bulk oil 
carrier, arrived at Philadelphia recently from Shields, 
England, having burned on the passage liquid fuel 
only. The trip was an unusually trying one, the ves- 
sel having been caught in Arctic drift ice and de- 
tained so that the passage required 36 days. The oil 
(petroleum residuum) is sprayed by a steam jet, and 
the boilers are protected by brick. The consumption 
was about 30 tons for every 34 hours. The residuum 
was from Russian oil, but on the outward trip Penn- 
sylvania oil will be used. The number of firemen re- 
quired was reduced by 13, there being on duty onlytwo 
boiler tenders and two greasers at a time. The Baku 
Standard is owned by A. Suet, of London. She regis- 
ters 3,705 gross tons, and is 330 feet long, 43 feet beam, 
and 33 feet depth of hold. She carries over 1,300,000 
gallons of petroleum in bulk, and goes to Russia as well 
as to the United States for oil. 
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LABGE BECENT SVN SPOTS. 

The face of the sun has of late been an object of 
special interest to astronomers in all parts of the world, 
by reason of the very large spots in view upon the 
disk. 

These spots were seen by the naked eye on February 
22 last, toward sunset, by our valued correspondent at 
San Diego, Cal., Mr. M. Y. Beach, who states that in 
the evening, two hours after sunset, a brilliant aurora 
borealis appeared at different points near the coast and 
in Oregon and Idaho. Our correspondent wrote to 
Professor Holden, director of the Lick Observatory, 
describing the phenomena. These spots, it was learned, 
had been under observation and study at Mt. Hamilton 
for a considerable period prior to their notice at San 
Diego. Dr. Holden caused to be transmitted to our 
correspondent a couple of photographs of the sun's 
disk, taken at the observatory, showing the location 
and comparative magnitude of the spots, and from one 
of these photos, the accompanying engraving has been 
prepared. In the letter to our correspondent accom- 
panying the photographs Secretary Perrine says : 

'' Lick Observatory, University of California, 
" Mount Hamilton, March 3, 1894. 

"At Professor Holden's request, I take pleasure in 
sending you a print from a negative taken on February 
24, showing the large group of sun spots in south lati- 
tude which was visible to the naked eye, as well as a 
number of smaller ones. I also send a print showing 
the January appearance of this same group. 

" These larger groups are often visible in their vari- 
ous stages of increase and decrease for several months, 
so that it is hard to see any very intimate connection 
between them and the sudden electrical disturbances 
which occur on the earth. This is a subject which is 
not definitely settled, although the tendency seems to 
be not to place so much confidence in their connection 
as formerly. There appears, however, to be no doubt 




SVN SPOTS BECENTLY FHOTOGBAPHED AT LICK 
0B8EBTAT0BY. 

of a connection between the periods of greatest solar 
activity and terrestial magnetism, as instanced by the 
period of oscillation of the earth's magnetic pole. 

" A number of f aculae are also visible on both these 
photographs near the east and west limbs of the sun. 

"We have just passed one of the eleven-year periods 
when the sun spots are a maximum, and it is probable 
that this spot will be the largest one for several years, 
or until near the next maximum. 

" Under separate cover is Publ. No. 38 of the A. S. P., 
containing some items of interest in this connection by 
Lord Kelvin." 

A recent number of the Daily Graphic, London, con- 
tains a copy from a photograph of the sun's disk, 
showing the spots, taken at the Royal Observatory, 
Greenwich, on Wednesday morning, February 31. It 
corresponds closely with our present engraving. Ac- 
cording to the Daily Graphic : 

"The rare phenomenon of aurora borealis, as far as 
London was concerned, was visible on Wednesday 
night, when there was a magnificent display of the 
'Northern lights.' It was first noticed soon after 7 
P. M. in theform of apparently luminous clouds in the 
northern and western portions of the sky, and reached 
a maximum about 8 30 P. M., at which time a brilliant 
arc; extending from N. W. to N. E., and about 12° high 
in its highest point, was the chief feature, with occa- 
sional shoots of streamers toward the zenith. 

" It is almost an established fact that these phenom- 
ena are strongest when the disturbances on the sun 
are greatest, so it is by no means extraordinary that 
such a marked display should succeed the great sun 
spot, of which an account was given last week. 

" Another remarkable coincidence with these dis- 
plays is the magnetic disturbances and interruptions 
of telegraphy which invariably take place, so that we 
may expect to hear of numerous instances of the erra- 
tic behavior of the telegraphic needle." 

Nature of March 1 states that during the foggy days 



of last February, when the brightness of the sun was 
not too great to permit direct observation, a sun spot, 
which was very plainly visible to the naked eye, at- 
tracted general attention. It was first seen in the 
southeast quadrant on February 19, and will probably 
pass off the visible disk about March 2. It has been 
somewhat remarkable for its relatively large penum- 
bra and the scattered character of the umbra ; a very 
distinct nucleus was also observed. In the course of 
an interview, Mr. Maunder stated that the spot was 
at a maximum on February 20, when it was about 
48,000 by 46,000 miles, and the area 1,870 millions of 
square miles. It was therefore much smaller than the 
great spot of February, 1893. Though the magnetic 
disturbances have not been so great as in the case of 
the 1893 spot, a marked effect on the Greenwich re 
cording magnets was noticed at 3:15 P. M. on Feb- 
ruary 30, the disturbance lasting about twenty-seven 
hours. After an interval of about twenty-four hours, 
another and more intense storm commenced, and 
reached a maximum at 3 P. M. on February 33. In 
the case of the spot of February, 1892, the violent 
magnetic storms occurred after the spot had passed 
the central meridian ; but in the present instance, the 
disturbances seem to have preceded the central transit 
of the spot. 

The following are the observations of Lord Kelvin 
alluded to in Secretary Perrine's letter : 

" ON THB QUESTION OF THE INFLUENCE OF THE SUN 
UPON MAGNETIC STORMS ON THE EARTH. [BY 
LORD KELVIN, PRESIDENT OF THE ROYAL 
SOCIETY.] 

" Several communications to the Royal Society on 
the subject of simultaneous magnetic disturbances 
found by observations at magnetic observatories in 
different parts of the world justified him in saying a 
few words regarding terrestrial magnetic storms, and 
the hypothesis that they were due to magnetic waves 
emanating from the sun. Considering probabilities 
and possibilities as to the history of the earth from 
its beginning to the present time, he found it unimag- 
inable but that terrestrial magnetism was due to 
the greatness and the rotation of the earth. It 
seemed probable, also, that the sun, because of its 
great mass and its rotation in the same direction as 
the earth's rotation, was a magnet with polarities on 
the north and south sides of its equator, similar to the 
terrestrial northern and southern magnetic polarities. 
It was, therefore, a perfectly proper object for investi- 
gation to find whether there was or was not any dis- 
turbance of terrestrial magnetism, such as might be 
produced by a constant magiiet in the sun's place 
with its magnetic axis coincident with the sun's axis 
of rotation. Even if (which did not seem very prob- 
able) we were to be led to believe that the magnetic force 
of the .sun was directly perceptible on the earth, we 
might be quite certain that this steady force was 
vastly less in amount than the abruptly varying force 
which, from the time of Sir Edward Sabine's dis- 
covery, forty years ago, of an apparent connection 
between sun spots and terrestrial magnetic storms, 
we had been almost led to attribute to disturbing ac- 
tion of some kind at the sun's surface. It had been 
a very tempting hypothesis that quantities of meteoric 
matter suddenly falling into the sun were the cause 
or one of the causes of those disturbances to which 
magnetic storms on the earth were due. We might, 
indeed, knowing that meteorites fall into the earth, 
assume without doubt that many more of them 
fall in the same time into the sun. Astronomical rea- 
sons, however, led him long ago to conclude that their 
quantity annually, or per century, or -per thousand 
years, was much too small to supply the energy given 
out by the sun in heat and light radiated through 
space, and led him to adopt unqualifiedly Helmholtz's 
theory that work done by gravitation on the shrinking 
mass was the true source of the sun's heat, as given out 
at present, and had been so for several hundred thou- 
sand years, or several million years. It seemed very 
improbable that meteors fall in at any time to the sun 
in sufficient quantity to produce dynamical disturb- 
ances at his surface at all comparable with the gigantic 
storms actually produced by hot fluid rushing up from 
below, and spreading out over the sun's surface. The 
magnetic storm of June 25. 1885, showed that in eight 
hours of a not very severe magnetic storm, as much 
work must have been done by the sun in sending mag- 
netic waves out in all directions through space as he 
actually does in four months of his regular heat and 
light. This result, it seemed to him, was absolutely 
conclusive against the supposition that terrestrial mag- 
netic storms were due to magnetic action of the sun, or 
to any kind of dynamical action taking place within 
the sun, or in connection with hurricanes in his atmo- 
sphere, or anywhere near the sun outside. It seemed 
as if they might also be forced to conclude that the 
supposed connection between magnetic storms and sun 
spots was unreal, and that the seeming agreement be- 
tween the periods had been a merecoincidence. We 
were certainly far from having any reasonable explana- 
tion of any of the magnetic phenomena of the earth; 
whether of the fact that the earth was a magnet; that 
its magnetism changed vastly, as it did from century 



to century ; that it had somewhat regular and periodic 
annular, solar-diumal, lunar-diurnal, and sidereal- 
diurnal variations ; and (as marvelous as the secular 
variation) that it was subject to magnetic storms. The 
more marvelous, and for the present inexplicable, all 
these subjects were, the more exciting became the pur- 
suit of investigations which must, sooner or later, re- 
ward those who persevered in the work. We had at 
present two good and sure connections between mag- 
netic storms and other phenomena ; the aurora above, 
and the earth currents below, were certainly in full 
working sympathy with magnetic storms." 



A GABTBIDGE SHELL EXTBACTOB. 
This device, for removing broken cartridges or their 
shells from a rifle bore, has recently been patented by 
Mr. Rodolfo P. y Cubillos, of Bogota, Colombia. Fig. 

1 is a perspective 
view of the de- 
vice, the free end 
portions of which 
are shown in sec- 
tion in Fig. 2. It 
consists of spring 
fingers whose 
lower ends are 
formed into cut- 
ting edges, one of 
the fingers being 
grooved to form 
cutting edges ad- 
apted to split or 
divide the lodged 
shell, while the 
other somewhat shorter finger is internally fiattened 
at its extremity. These fingers operate conjointly, 
when the device is forced by a ramrod down the 
grooves of a rifle in which is a broken or lodged cart- 
ridge or shell, the longer finger cutting the shell in 
two, while the shorter one, with its flattened or 
pointed extremity enters behind the loosened shell 
and acts as a cutter or wedge and pusher to dislodge 
the shell. This device is not an attachment for a rifle 
or firearm, but a separate device made of fine and 
highly tempered steel. 





CUBILLOS' CABTBIDGE SHELL 
EXTBACTOB. 



Oreat m:lue« of California.* 

The gold mining business in California has seldom 
looked brighter than at the present time. Old aban- 
doned mines are now being opened out and worked 
with success; water, improved methods of extracting 
and milling the rocks, cheap labor, and reduced cost 
of supplies enabling the miner to work rock to a profit 
for what it cost him to mill it in th,? early days. 

I feel confident that if the same amount of capital 
now being spent in the African gold mines were ju- 
diciously invested in our California gold mines the re- 
sults would be so satisfactory as to again attract miners 
from all parts of the world. One instance of the results 
of judicious investment of capital in California was the 
Eureka mine. The enterprising Jules Fricot purchased 
it, and in 1864 sunk a perpendicular shaft to the depth of 
upward of 100 feet, which intersected the pay shoot at 
that depth. He then built a quartz mill and erected 
hoisting and pumping machinery. He afterward dispos- 
ed of part of the property to a San Francisco company, 
who took out 15,700,000 from the claim, a large propor- 
tion of which was paid in dividends. The Idaho and 
Maryland claims are a continuation of the Eureka pay 
shoot, and in the same fissure. The Coleman Bros., to 
whom Grass Valley is so greatly indebted, first bought 
the abandoned North Star mine, made a success of it, 
and then sold it for a large sum of money. They then 
commenced work on the Idaho, which, by good man- 
agement, has proved so far to be the richest mine in 
California, yielding in the neighborhood of $13,000,000, 
and, it is said, nearly one-half of that has been paid in 
dividends. No mining capitalist on this coast has de- 
veloped riohergold mines than Alvinza Hay ward, Esq., 
and his operations have not been confined to a few 
localities. With good judgment and practical know- 
ledge he has opened out old abandoned mines, and, 
with the aid of improved machinery, made them good 
paying concerns. For instance, the Utica mine, the 
output of which for a considerable time has been 
greater than the richest of the African gold mines. 



An Alloy wblcb Adheres to Glass. 

M. F. Walter has found that an alloy consisting of 
95 parts of tin and 5 parts of copper adheres so tenaci- 
ously to glass that it may be employed as a solder to 
join the ends of glass tubes. It is obtained by adding 
the copper to the tin previously melted, agitating with 
a wooden stirrer, casting or granulating, and then re- 
melting. It melts at about 360° C. By adding from a 
half to one per cent of lead or zinc, the alloy may be 
rendered either softer or harder, or more or less easily 
fusible. It may also be used for silvering metals or me- 
tallic thread.— Bev. 8cientifigue. 



* Conclusion of MelviUe Attwood'B paper on "Metalliferons Deposite," 
read before the Academy of Sciences, March 6,1894— 3finin? and Sdentm 
Preu. 
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THE NEW SPEEDWAY OH THE BANKS OF THE 
HARLEM EIVER, IN NEW YORK CITY. 

The people of the city of New York are gradually 
realizing the fact that in the northern part of the 
island of Manhattan and in the country adjacent there- 
to they possess one of the most picturesque regions 
that any metropolis can boast of. The Harlem Biver, 
which is a sort of estuary, running nearly north 
and south, defines for its length the eastern limit of the 
island. The western shore of this river, beginning 
at its southern end, for part of its extent is flat 
and uninteresting. At about 158th Street the ground 
changes, and for a distance of some three miles the 
bank rises precipitately in places to a height of over 
100 feet. The river then gradually merges into Spuy- 
ten Duy vil Creek, soon to be replaced by a ship canal. 
Here its waters connect with those of the Hudson 
River. A flat region forms the upper portion of its 
west shore — a region known as Dyckman's Meadows. 
The eastern shore is also high, far less precipitous 
than the western side, but enough so to give a charac- 
ter of great beauty to the portion of the course of the 
river lying north of 158th Street. Two beautiful 
bridges cross the river above this point, one the High 
Bridge, a many-arched stone aqueduct, and the other 
farther north, the twin arch girder steel structure 
known as the Washington Bridge. The view to the 
north from the latter looking up the valley is hard to 
surpass. One of our cutsgives a bird's-eye view of the 
region described, and the map gives the general rela- 
tions of the locality to the city streets. 

Some years ago a movement was inaugurated by 
those interested in horses for a speedway within a rea- 
sonable distance of the residential portion of the city. 
It was proposed to build one in Central Park. Several 
reasons militated against this. The area of the Park, 
restricted at the best, is greatly encroached on by two 
reservoirs, so that there is hardly room even for the 
present uses. Much popular opposition was also ex- 
pressed to the project of placing it in the Park. Then 
the happy idea was conceived of building a speedway 
along the western shore of the Harlem River, utilizing 
the most picturesque portion of it just described, a 
portion which otherwise would remain unexploited or 
worse for many years to come. Operations are in ac- 
tive progress on the construction, and we illustrate 
some of the present features of the work. 

The general course of the speedway is north and 
south, following closely the river edge for the greater 
portion of its route. Starting at its southern end, it 
begins almost at the western end of the 155th Street 
viaduct, running to the north at about right angles 
thereto. Here it is about one hundred feet above high 
water mark (city datum). It gradually descends with 
a slope of 0'0391, or nearly four feet in one hundred, 
until at about 165th Street it reaches its river grade, 
which is six feet above high water. Again it grad- 
ually rises to a seventeen foot elevation at High 
Bridge, and with other rises and descents reaches the 
six foot river grade at its northern end. To maintain 
it a retaining wall over forty-two feet high is to be 
built at its starting point. Then as the river level is 
reached cribwork is to be erected to support por- 
tions of it, of which cribwork there are three prin- 
cipal stretches, besides some smaller pieces. This is 
the only temporary feature of the work, and one 
which is a necessity. Under the conditions of the 
ground, stonework would have been of prohibitive 
cost. The map shows the situation of the speedway, 
and Its connections north and south. 

Byckman's Meadows have already been mentioned. 
There the speedway ends, meeting with Dyckman 
Street, which runs obliquely toward the west, and con- 
nects with the Kingsbridge Road, now termed Broad- 
way. For its entire length no side street will connect 
with the speedway. The contour of the ground is 
responsible for this sort of isolation, which is really 
one of its best features. The termination of the 
speedway is at about 198th Street, giving a total of 
forty -three blocks, or, measured on the center line, of 
11,558 feet. 

It comprises for its entire length a roadway with 
east and west footpaths. The roadway at its lower 
end at 155th Street is seventy feet wide. At 165th 
Street it is one hundred feet wide, and it holds this 
until about 171st Street, when it narrows enough to pass 
under one of the arches of High Bridge, beingthere63!^ 
feet wide. Again it widens to eighty feet, and at about 
178fch Street narrows, so as to pass the blow-off house 
of the Croton aqueduct, with a width of sixty-one 
feet. At the Washington Bridge, a short distance 
north, it has to go through an archway but 54 '6 feet 
wide. This is its narrowest portion. After passing 
this point it again widens to one hundred feet. 

The surface of the roadway is to be the best possible 
representative of what a horseman terms a " dirt 
road." The macadamized road is too hard for fast 
work, and the speedway is designed for speeding 
horses. The general system of construction is as fol- 
lows : The roadway is to be filled with clean material, 
no rock being allowed within one foot of the subgrade. 
This subgrade is a short distance below the final fin- 
ished or surface grade of the roadway. For the foot 



below subgrade only clean earth, free from clay and 
with no stones over three inches in any dimension, and 
with not more than fifty per cent of such stones is to be 
used. This as spread is to be rolled with at least a two 
ton roller. On this a layer of broken stone is spread 
and rolled with a six or eight ton roller. All of this 
stone must be of size to pass through a sieve with two 
inch holes, and to be retained by one with one 
inch holes. On the broken stone cinders are spread 
and rolled with at least a two thousand pound roller. 
Two layers of sandy loam, each rolled with a two ton 
roller, complete the surface. 

The speedway is provided with footpaths on each 
side. The western path, running along the riverside, 
is nearly of the grade of the roadway for its entire ex- 
tent. It varies in width, owing to the difficulties of the 
ground, varying from ten to twenty feet in width. The 
inner or western pathway varies from twenty to thirty 
feet in width. On the down grade of the southern por- 
tion of the speedway the walks are of concrete; where 
the cribwork underlies them, they are made of gravel 
to allow for the inevitable settling. A striking feature 
of the western path will be its variations in grade. In 
one place it is to be twenty-eight feet above the surface 
of the roadway. This height isrequired by the Wash- 
ington Bridge, whose shore piers rest upon the surface 
rock, which it would be unsafe to disturb. This walk 
goes through other archways at both High Bridge 
and Washington Bridge than those through which 
the roadway passes. 

The plan provides for several arched subways run- 
ning under the roadway, one near 163d Street, two at 
High Bridge, and two at Washington Bridge. In gen- 
eral dimensions these will be twelve feet wide and 
eight feet high to the crown of the arch. The idea is 
to avoid the necessity of people on foot crossing the 
roadway. The question of intermediate access to the 
footpaths is not fully settled. There will be one such 
approach at Washington Bridge, and probably others. 

It will be seen that the natural and artificial difficul- 
ties of the work are very great. The High Bridge, the 
Croton aqueduct blow-off house, and the Washington 
Bridge are the main obstructions. The fixing of a 
bulkhead line prevents encroachment on the river; so 
that the engineers have very fixed lines within which 
to work. 

One of the cuts illustrates well the difficulties en- 
countered in the surveying operations due to the pre- 
cipitous ground. In the distance in this cut appear 
the arches of High Bridge. The out showing the sec- 
tion of the roadway illustrates the necessity for a 
gravel walk where it rests on cribwork, and shows the 
road as established on the rook. The extensive use of 
cribwork is a feature of the construction, and a sec- 
tion and face elevation of this is given in one of the 
cuts. The illustration of the blasting operations gives 
a good idea of some of the difficulties encountered. 

To realize just what has to be done, the cut of the 
ground in its present condition maybe contrasted with 
that showing the finished speedway. On the western 
side of the speedway is seen the footwalk cut out of 
the cliffs and rising and falling in its course. This will 
afford an admirable vantage ground for spectators who 
wish to watch the horses. The western walk will afford 
fine views of the river on the occasion of boat races. 
The law authorizing the construction of the speedway 
restricts its use to private vehicles. Presumably there 
will be no restriction, or a very liberal one, as regards 
the speed allowed. The work will probably be com 
pleted within eighteen months or two years. 

Our thanks are specially due to Mr. Charles H, 
Graham, the engineer in charge. 



(S^arve&pandence. 



Ijeonard Smokeless Powders. 

The ingredients of the Leonard powder, according 
to the patent specification, for the United States 30- 
■caliber rifle are given as follows : 

150 parts by weight of nitroglycerine. 
50 parts by weight of guncotton. 
10 parts by weight of lycopodiam. 

4 parts by weight of finely triturated urea crystalB, but the pro- 
portions are varied according to the caliber of the gun which 
iB to use it. 

If dinitrobenzol be employed in the manufacture 
ijistead of finely triturated urea crystals, a similar 
quantity, namely, four parts, should be used. The 
several ingredients named above are first mixed to 
gether, and there is then introduced as a solvent either 
acetone alone or acetone combined with acetate of 
amyl or acetone combined with acetic ether. The 
solvent is evaporated by agitation, and the material is 
formed into a cake or granules by pressing in moulds. 
The analysis of cordite, which we give for the sake of 
comparison, is as follows : 

Guncotton aB previously used at Waltham Abbey 37 parts. 

Nitroglycerine 58 " 

Vaseline 5 " 

Total 100 " 

The solvent here used is again acetone, the propor- 
tion being 19'2 parts. The mixture is incorporated for 
three and one-half hours, and is then squeezed into 
threads. If the "scouring" and "pitting" actions 
which accompany the use of cordite are obviated in 
the " Leonard " powder, a bright future is before it. 



Cancer — Its Cause and Treatment. 

To the Editor of the Scientific American : 

I notice in your issue of February 10 an article on 
cancer. Allow me to say that I have made a special 
study of the cause and treatment of that disease for 
twenty-five years. The theory that inoculation by 
erysipelas would prevent or cure cancer has been ex- 
ploded years ago. 

The treatment of cancer by the knife is purely me- 
chanical, and has been described by our best authori- 
ties on surgery as only palliative, and never a cure for 
the disease. 

I can say that in my own experience I have never 
known a single case of ca.ncer cured by a surgical oper- 
ation. About one-sixth of the cases that come under 
my treatment are hereditary. We may lay it down as 
a general law in regard to the cause of cancer that 
anything that has a tendency to weaken the vitality 
of a person may predispose to the development of the 
cancer germs in the system. We then only need a lo- 
cal irritation to cause its appearance upon the surface. 
The successful treatment of the disease must then, of 
necessity, be constitutional and local. Nothing but a 
complete renovation of the blood and the annihilai ion 
of every cancer germ within its current can be counted 
as a cure. 

It has been claimed that certain kinds of food wil! 
cause cancer, viz., tomatoes, pork, etc. The first is, i 
itself, a very good blood purifier ; the latter I do nc 
think ever caused cancer ; but there is a very common 
cause of cancer, and that is the adulteration of the food 
and drink that is used by the masses at the present 
day. I claim that this is one of the chief causes that 
account for the rapid increase of cancer. Good food 
and health}' drinks well digested make good blood. 
Herein is a good preventive of cancer. Be regular in 
your habits ; be temperate in all things ; don't worry. 
Remember that worry weakens the nervous system 
and predisposes to the development of cancer or con- 
sumption. In England we find that in 1888 cancer 
caused one death in 140 of the total mortality ; in 1890 
one in 28 of the total mortality. In the United States 
36 out of 1,000 deaths are due to cancer. 

The most successful physician in the treatment of 
cancer is one who treats each case according to the 
diseased condition that exists. In no. other way can 
this fearful disease be intelligently and successfully 
treated. The time for experiments and theories is past. 
What the people want now is a cure for this malady. 
Ei,i G. Jones, M.D., 
(DartmoutU Medical College, N. H., 1871.) 

Paterson, N. J. 



EfTect of Fire on Concrete. 

Concrete is often used as a fireproof building ma- 
terial, and as such, says The Architect and Builder, is 
commonly considered a safe material for walls or 
foundations which may be built for that purpose. A 
few experiments will demonstrate its unreliability in 
this respect. Take a piece of dry and hardened con- 
crete work, such as is used in walls or foundations 
and break it into three parts or lumps, leave one in i<s 
original state, and place the other two pieces in tlio 
fire, where they should remain at a light red heat for 
five to fifteen minutes, according to size : then remove 
both pieces, place one to cool naturally and the other 
in water to cool. When cold and removed, it will be 
found that the one naturally cooled will crumble 
easily and the one cooled in water will crack and fall 
apart with very slight pressure. 

Some two years ago we had an experience with con- 
crete walls, where the interior of a two story building 
had been destroyed by fire. We recommended, that 
the walls be taken down and rebuilt ; but it was de- 
cided to repair them. Where the fire was light, but 
little damage was done ; but near the base of the walls, 
where the burning brands had fallen and the fire 
generated the greatest heat, was a strip all round that 
had crumbled away, leaving the walls at this point 
only about half their original thickness. The most 
pronounced of the disintegrated concrete work was 
cut out and brick work built in ; soon afterward 
the exterior portion of the walls showed signs of giv- 
ing way, whereupon sections were cut out and built in 
with brick. As time passed, the walls in the other 
portions also began to show the disintegrating effect 
of the fire on concrete work. 

We wish more particularly to direct the attention of 
the officers of the various fire departments to the dan- 
ger which may attend concrete work, especially wh< :i c 
the basement or foundation portion of the walls has 
been built of such material, and which in turn supports 
brick walls, three or more stories in height. 

In many cases the concrete work is placed where the 
fire and steam together will tend to weaken the sup- 
port, and in a moment, without warning, the walls 
may come tumbling down over the firemen, repeatinjv 
the horrors frequently depicted by the press. 



Civil engineering became important about 1750, 
when Smeaton began Eddystone lighthouse. 
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AMEBICAN UANUFACTaBE OF FIBE CBACKEBS. 
Most of the fire crackers used in our Fourth of July 
celebrations are imported from China. Recently a 
plant for their manufacture was started in this coun- 
try, and they are able to compete with the foreign 
cracker, on which there is a duty of 200 per cent. This 



a brass nipple board. This board consists of seventy- 
two circular brass pins or nipples, the exact diame- 
ter of the interior of the tubes, and about three- 
quarters of an inch shorter, over which they are 
placed, each pin having a small circular hole down 
through the center. The fuse, which is filled inside 




taken away to be corked. About five pounds of the ex- 
ploding composition is required to charge a gross of the 
small size crackers. The cork plugs are of the same di- 
ameter as the interior of the tubes and are about one- 
quarter to one-half inch in thickness. They are glued 
in by girls, and then covered, after first having the ends 
primed or dipped into a solution composed of salt- 
peter and nitrate of lead. The covering is done on 
marble slabs. A number of the red covers are pasted 
at a time and laid one over the other so that the ends 
are about one half inch apart. The cracker is placed 
over the top cover, the end sticking fast to it, and the 
operator, by a quick forward motion of the hand, rolls 
the cover in less than a second. The crackers, after 
drying, are packed into boxes ready for the market. 



'a 




Fig. 1-6ENEBAL VIEW OF OAILLABDET'S STEAM CABBIAGE. 



new Uncle Sam cannon cracker is made of an ex- 
plosive composition of chlorate of potash, bichro- 
mate of potash and charcoal, the substance being 
confined in a cylindrical tube made of strawboard. The 
top or upper end of the tube, through which a spun 
cotton fuse passes, is plugged up with New Jersey 
clay, and the bottom end with cork. The plant em- 
ploys outside of their works from 30 to 40 families 
making the straw- 
board tubes, which 
run in size from Z}4 
inches to 8^ inches 
in length, and rang- 
ing in diameter from ' 
14 toi;^ inches. 
With the discharge 
everything is blown 
to atoms, leaving no 
burning fire after- 
ward, as is the case 
with the discharge 
of the Chinese crack- 
er, which often 
causes serious dam- 
age. The first pro- 
cess in the manufac- 
ture of this cracker 
is the forming of the 
tubes. The straw- 
board is first cut into 
different lengths and 
widths according to 
the size wanted, the 
small strips being 
about 10 inches in 
length and 3J^ in- 
ches in width, the 
other sizes being cut 
in proportion. 
About 50 of these 
strips are given a 
coat of paste and 
then placed between 
the tracks on the 
forming board. A 
steel forming roll is 
then placed on the 
track and an end of 
one of the strips 
pressed fast to it; 
the attendaiit then 
by a quick forward 
movement of the 
hand causes the 
pasted strip to be 
taken up and formed 
into a tube in about 
a second. A good 
hand can form about 
2,000 per day. After 
forming they are 
racked and left to 
dry about three days. 
After drying the 
tubes are placed on 



with fine gunpowder, is placed into this hole and a 
quantity of clay is put into the top of the tube, which 
is rammed down good and tight on the top of the brass 
nipple, forming a solid plug, and also holding the fuse 
in place in the center. The tubes are then taken off 
of the nipples and put into what are called forms. 
These forms are made of wood, and are perforated with 
72 holes, circular in shape, the same diameter as the 
outside of the tubes, each tube being 
placed fuse down in them, the tops of 
which project about one inch. A cover 
containing the same number of holes and 
of the same diameter is then forced over' 
the tops of the 
tubes, which 
are then ready 
to receive the 
explosive com- 
position. This 
composi tio n 
passes down 
through the 
cover into the 
tubes, which, 
when filled, are 



Fig. 2.-VEBTICAL SECTION AND FABTIAL FLAN 
VIEW OF THE BOILEB. 

Sixty hands turn out about 50,000 crackers per day. 
The sketches were taken from the plant of Charles 
Gerhard, Greenville, N. J. 




AMERICAN MANUFACTUBE OF FIBE CBACKEBS. 



NEW STEAH CABBIAGE. 
While waiting until electricity shall have put in its 
last word concerning the propulsion of vehicles, a warm 
contest is continuing between steam and petroleum 
carriages, without counting those actuated by a com- 
pressed air motor and that are coming in their turn to 
take part in this pacific tournament 

It is not for us to take sides either with one or the 
other of these systems. They all have their advan 
tages and doubtless their disadvantages also, that a 
long practice alone would permit of fixing with exacti- 
tude, and we shall limit our role to describing, as we 
have been doing for several years past, those of our 
carriages whose construction presents some new and 
interesting improvement. 

It is on this score that we make known the steam 
carriage represented in our engravings and the ele- 
ments of which we propose briefly to describe. 

(1) The Generator.— The generator (Fig. 2) is of the 
vertical, cylindrical, tubular type. Independently of 
the system of tubes, the boiler in provided with a cen- 
tral tube for charg- 
ing with fuel from 
the top and forming 
a reservoir permit- 
ting of running for a 
certain length of time 
without the fire hav- 
ing to be looked 
after. As the chim- 
ney descends toward 
the ground, it per- 
mits a draught to be 
set up only when the 
exhaust of the engine 
induces it, so that 
there is no annoy- 
ance from excess of 
steam at the moment 
of stopping or dur- 
ing a slowing up. 
The tubes are in- 
clined and spread 
outwardly toward 
the top in order to 
permit the steam 
produced to disen- 
gage itself easily 
without any prim- 
ing ; moreover, an 
obstruction obliges 
the steam to pass 
through the entire 
bundle of tubes out- 
side of the water in 
order to become su- 
perheated thereby. 
Finally, the jacket of 
the boiler is easily 
removed for the con- 
venient and sure 
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cleaning of the interior. The total heating surface is 
43 square feet, the volume of water is 9 gallons and 
the weight of the naked boiler is 350 pounds. The 
heating is done through coke, by preference. The 
putting under pressure requires a quarter of an hour. 

(2) The Engine.— The engine is composed of two 
Wolfl four-cylinder elements that actuate two cranks 
keyed at an angle of 90\ It is provided with a Stephen- 
son slide reversing gear. The high and low pressure 
cylinders are upon the same rod in each element and 
each slide valve is actuated by the same rod. The 
minimum ratio of expansion is 4 to 1. The diameter 
of the small cylinder is 3 inches and that of the large 
one 5 inches. The steam may be admitted directly 
into the large cylinders for starting up or for the as- 
cent of gradients. The common stroke is 4 inches. 
The pistons are of steel and the entrances of the slide 
valve rods and piston rods in the end planes of the 
high and low pressure cylinders are provided with 
metal stuffing boxes. The speed of the engine is 
capable of reaching 500 revolutions without incon- 
veniences. Each element or couple is guided by its 
feed pump, which is in the prolongation of the cylin- 
ders. The pillow blocks are of cast steel, as are also 
the 'cylinder covers and the valve boxes. The frame is 
of forged iron. The crank uxle carries the driving 
pinion. The engine is capable of developing a maxi- 
mum power of six horses. Its weight is 386 pounds. 
The lubrication is effected through grease of a con- 
sistent nature, so that no dust can reach the move- 
ments. The lubricating is done in the morning and 
lasts for a day's run, without any further attention 
having to be paid to it. The cylinders are lubricated 
by means of condensation lubricators. All the pieces 
in motion are of steel, and present the maximum of 
lightness compatible with a solidity proof against any- 
thing. All the frictions are upon mangano-phosphor 
bronze. 

(3) Transmission in Motion. — The motion of the 
engine is transmitted to the driving wheels, which 
are 36 inches in diameter, by means of two absolutely 
silent steel gearings, whose ratio is 1"3 to 3. The driv- 
ing pinion is keyed directly to the shaft of the en- 
gine, between the two cranks. The gear that trans- 
mits motion to the wheels contains in the interior of 
the hub a differential movement with pinions, with 
which it is connected by a Cardan joint that permits 
the driving axle of the carriage to take any inclina- 
tion whatever with respect to the shaft of the en- 
gine, and thus does away with a chain and its 
motions. 

Finally, the frame carrying the boiler and engine 
is completely independent 
of that forming the seat, so 
that none of the jarrings 
of the engine is felt by the 
passengers, and it is in 
perfect equilibrium upon 
the front wheels. When 
it is desired to inspect the 
engine, it suffices to remove 
the axis that connects the 
two frames and to cause 
the seat to tilt backward — 
a very simple operation 
that renders all parts of 
the engine as accessible as 
possible for a close in- 
spection. In running, it 
suffices to lift the floor in 
order to have all the move- 
ments within reach of the 
hand. 

(4) Setting in Motion and 
Steering. — The two steer- 
ing wheels are mounted 
upon a pivot (Jeantaud _;- 
system), so that a collision ^Si _ 
of the tire of one of the T^ f^^g Y^^ J ' '- 
wheels with any object is "^^^^^^^--> 
transmitted to the pivot 

without influencing the 

steering, the carrying 

point of the wheel being sensibly at the center of the 

axis around which the wheel pivots. Moreover, the 

axis of rotation of the other wheel is situated behind 

its axis of pivoting, and this carries the vehicle along 

automatically in a straight line in moving forward. 

The two wheels are united by a connecting rod, 
which assures the concordance of their motions, and 
which a jointed rod connects with a steering bar, simi- 
lar to that of bicycles, in order to give the direction 
by revolving it in one direction or the other. This 
steering bar, moreover, is connected with the revers- 
ing gear, so that, always transmitting the direction, 
it is possible, by inclining it toward the front or 
rear, to obtain what one desires from the engine, from 
a run at full speed, in passing through all inter- 
mediate speeds, to a stoppage and a running back- 
ward. In des?ents, the engine holds back more or 
less or stops the carriage instantly, if the motorman 
desires it. As the latter has in hand, for steering and 
changing the speed, but a single apparatus, the steer- 



ing bar, which is so simply and rapidly maneuvered 
that no confusion or error is possible, the carriage is 
rendered more tractable to his caprices than the most 
docile or best trained horse. 

(5) The Carriage. — The front of the carriage con- 
sists of the boiler, surrounded by the coke box and by 
all its accessories — steam ports, blower, injector, cylin- 
der lubricator, safety valves, water levels, pressure 
gauge, feed valve boxes, blow-off cock, and chimney 
damper. At the rear there are seats for four persons, 
including the motonnan, and beneath is situated the 
water tank. The water entrances of the pump are 
under the hand of the motorman. Under his foot is 
situated the pedal of a winding brake. The system of 
seat and engine frames is suspended with the greatest 
care by means of two large 3!^-foot springs upon the 
back and a system of 4-foot elliptic springs, that sus- 
pend the front at three points, so as to leave it just the 
stability necessary, while giving it much easiness for 
steering and a minimum of stress for the traction ab- 



The exhaust steam before reaching the chimney, 
which is situated beneath the carriage and is directed 
toward the rear, passes into an iron tube situated upon 
the grate of the furnace, wherein it becomes super- 
heated in order to escape in an invisible state. The 
inventor of this carriage is Mr. Gaillardet, of Paris. — 
Les Inventions Nouvelles. 




IMPROVED 160 TON CRAKE. 

sorbed by the two front wheels that carry the boilerjand 
engines. By way of compensation, this sj'stem places 
all the stability upon the driving wheels, and thus con- 
curs toward their adhesion. The wheels are of wood. 

The coke box has a capacity of ten cubic feet, allow- 
ing of making a mean trip of three miles. The maxi- 
mum speed measured has reached twenty -seven 
miles per hour, but this does not mean that twenty- 
seven miles can be made in one hour. The maximum 
made has been fifteen miles traversed in one hour. 
This, again, is an exaggerated speed, and, however 
perfect be the machine, is very dangerous. It is pru- 
dent never to exceed a maximum of nine and one-half 
miles with a.utomobile carriages. 

The carriage, empty, weighs 3,530 pounds. This 
carries the maximum weight, water, coke, passengers, 
etc., to 3,520 pounds, equally distributed upon the four 
wheels, for the type of French cab represented in 
Fig. 1. It is possible with this carriage to ascend gra- 
dients of 1 '25 inch to the foot. 



IHFBOVED 160 TON CBANE. 
The fine crane which we illustrate has been erected 
at H. M. Dockyard, Chatham, by Messrs. Tannett 
Walker & Co., engineers, Leeds, and is thus described 
in Engineering, from which our engraving is also de- 
rived. The crane may be considered as a combined 
steam and hydraulic crane, as the hydraulic system is 
only used for lifting heavy loads, light loads being 
lifted by tackle worked by steam power, which is also 
used in revolving the crane. The crane in question is 
capable of lifting a load of 160 tons to a height of 50 
feet, this being done on the so-called direct-acting sys- 
tem, by means of a hy- 
draulic cylinder fitted with 
piston and rod. The ex- 
treme range of the crane is 
75 feet 3 inches, and the 
height of the jib end 
sheave from the quay level 
is 125 feet. The full load 
of 160 tons is raised by 
means of hydraulic pres- 
sure, and there is a wire 
rope with block hook for 
lighter loads up to 30 tons. 
The roller path on which 
the crane revolves is 45 
feet 4 inches in diameter. 
As will be seen, the crane 
is mounted on a massive 
masonry foundation, to 
which the roller path is 
firmly bolted. The rollers 
are mounted on a live ring, 
and, being closely packed, 
give a good distribution 
of the load. The framing 
of the crane is of the most 
massive character, a very 
rigid structure being thus 
obtained. The counter- 
weight is fixed behind the 
boiler, H% shown to the left 
in our engraving. The 
boiler is of comparatively 
large size, viz. : 18 feet long 
by 7 feet 8 inches in dia- 
meter, and is of the hori- 
zontal type. It supplies 
steam to three pairs of en- 
gines, of which one set 
pumps the water for the 
hydraulic cylinder, an- 
other set revolves the 
crane, while the third set 
works the wire rope tackle 
used in lifting light loads. 
After its erection at Chat- 
ham, the crane was tested 
with a load of 330 tons, 
which it carried without 
difficulty. The total 
weight of the structure is, 
we may add, about 500 
tons. 

*-*-* 

manufacture of Fulmi- 
nate of mercury. 

An improved method of 
making this dangerous ex- 
plosive is as follows : 10 
_ _ / grammes of mercury are 

dissolved in the cold in 
130 grammes of nitric 
acid (sp. gr. 1'45). When 
the solution is complete and the liquid cold, this 
liquid is poured into a flask containing 110 grammes 
of alcohol (95 per cent strength). Action soon begins, 
without the application of heat, and is allowed to 
develop and then cease naturally. The mass is then 
treated with water until no longer acid, and when it 
has been slowly dried, it is ready for use. 

♦ < • ■ ♦ 

A POWBR plant on the upper waters of the San 
Gabriel River, Cal., is shortly to be constructed for the 
purpose of furnishing electricity for power and other 
purposes for use in the Azusa valley. There will be 
30,000 feet of six-foot cement tunnel through a moun- 
tain cliff, from which the water will fall 400 feet into 
the canon below. The work is estimated to cost $250,- 
000, besides the power and the electrical machinery. 
It is claimed that the machinery will be in operation 
within a year. The aim of the projectors is to locate 
manufacturing enterprises in that locality to use all 
the power. 
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THE STEIN EXPEDITION TO ELLESHEBE LAND. 
This region of poetic but unfamiliar name lies to 
the northwest of Baffin's Bay. Bounded on the east by 
Smith Sound, on the south and west by Jones Sound, 
and on the north by the body of water now known as 
Hayes Sound, it is supposed to be a triangular area 
about twice the size of the State of New York. The 
proposed expedition for its exploration has received 
the indorsement of the National Geographical Society, 
and the preparations are in charge of Mr. Robert 
Stein, of the United States Geological Survey. 

The iirst object of the expedition is to make search 
for the two young Swedish naturalists, Bjorling and 
Kallstenius. They started in June, 1892, from St. 
John's, with three men as crew, in a little schooner, 
the Ripple, intending to coast along the west shore of 
Greenland, and collect specimens. Their last letter 
to Prof. Nordenskiold stated that their vessel ran 
aground in August of that year, and in October they 
were preparing to start for Ellesmere Land with pro- 
visions enough to last until January 1, 1893. Last 
June, Captain McKay, of a Scotch whaling ship, 
found the wreck of the Ripple, and the body of one of 
the crew, on the Gary Islands. He tried to make 
Ellesmere Land, but his time was limited, the ice 
blocked his passage, and he failed in the attempt. 
The supposition is that if the young scientists are still 
living they are on Ellesmere Land, and it is hoped that 
Mr. Stein's party may arrive in time to rescue them. 

The estimated expense of the expedition is $10,000 ; 
of this sum $6,500 had been sub- 
scribed on the ninth of January i 

last. At that date no less than | 
sixty young men had volunteered 
to go, though the services of but 
ten can be accepted, unless a larger 
sum of money is guaranteed. The 
command of the expedition has 
been offered to Prof. Nordenskiold. 
If the remainder of the needed 
money is pledged, the party will be 
ready to leave St. John's on a 
whalsr by the first of next May. 

A definite plan of operations has 
already been agreed upon by the 
Advisory Committee, consisting of 
Commodore G. W. Melville, of the 
Navy, Dr. T. C. Mendenhali, Super- 
intendent of the United States 
Coast and Geodetic Survey, and 
General A. W. Greely, of the Anny. 
It is proposed' that thd ■whaler land 
the men at Cape Tennyson, if it can 
be reached; if not, on Coburg Island 
or North Devon. As soon as they 
can get to the southern point of 
Ellesmere Land, a house is to be 
built and provisions for two years 
are to be stored in it. While four 
of the men are building, the others 
are to begin the exploration along 
the west coast and at an advance 
post, a hundred miles or so from 
the first, they are to establish a 
second depot for supplies. About 
the first of September the men 
will all reassemble at the southern 
station and go into winter quarters. 
Early the next spring the explora- 
tions will be renewed, and it is 
hoped that they may extend to 
Greely Fiord. 

In September, 1895, a whaler is to 
bring the party back to St. John's or landj them in 
Scotland. A steam launch, sledges, whaleboats and 
dogs bought in Greenland are to be included in the 
equipment of the party. Commodore Melville, of 
Jeannette fame, says : "With a well supplied depot to 
fall back upon and a good whaleboat, there is hardly a 
point of any coast of 300 to 500 miles that cannot be 
reached with safety." General Greely says : " The west 
coast of Ellesmere Land is, in my opinion, the one field 
of exploration in all the Arctic that promises the largest 
results with the least amount of labor and danger. 
With a good boat and provisions for the party at the 
entrance of Jones Sound, four or six active young men 
should be able, with ordinary caution, to trace at 
least 300 miles of that unknown coast with perfect 
safety during a single summer." 

Next in importance to the relief work of the expedi- 
tion is the scientific investigation for which these neat- 
ly eighteen months in high latitudes will give opportu- 
nity. While Smith Sound and Jones Sound were both 
discovered by Baffin in 1616, and Smith Sound has 
been traversed by all, or nearly all, the searchers for 
the pole, Jones Sound has been visited only three 
times and explored for but 160 miles. 

It is believed that this expedition will make impor- 
tant discoveries in regard to its coast lines and its 
waters. Observations in meteorology and magnetism 
will be constantly made by competent men. The 
geology of Ellesmere is thought to be of special in- 
terest as likely to throw light upon the glacial period. 



Sir George Nares found there " a flora surprisingly 
rich " and a fauna ranging from musk oxen to mos- 
quitoes. 

The Anthropological Society of Washington in- 
dorse the expedition and authorize the appropriation 
of the sum needed to send a skilled anthropologist, 
whose special duty it shall be to study the tribe of 
Eskimo reported to be living on Ellesmere but not 
known to have been seen by white men. 

Previous Arctic explorers have met with so many 
forms of unexpected disaster that they have perhaps 
added not so much to the sum of scientific research as 
to the records of heroic suffering and sacrifice. Mr. 
Stein and his co-workers believe that, profiting not 
less by the failures of these brave men than by their 
successes, they are making such provision for this 
prospective expedition that the dangers of the men 
will be reduced to the minimum, and that their work 
will furnish long-sought answers to many puzzling 
questions. 



more than the usual delays ; as the shells went down 
under the weight of the concrete placed between them, 
aided by the removal of the earth within by means of 
bucket dredges, plates were added to the top until the 
whole was at the required depth. The masonry pier 
built on top of this cylinder is of limestone backed by 
concrete. It is 38 feet in diameter and 18}^ feet high. 



Tbe IjOiigest Sivlne Span. 

A bridge is now in course of erection across the Mis- 
souri River, between East Omaha and Council Bluffs, 
which will be remarkable when completed as possess- 
ing the longest swing span in the world — 520 feet — 
being 15 feet longer than the swing span of the bridge 
over the Thames River, in Connecticut. The structure 
has been designed by Professor J. A. L. Waddell, of 
Kansas City. The construction of the pier of this 
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Trial of the Tblrteen Inch Guns. 

The trial of one of the twelve 18-ineh guns took 
place at the Indian Head proving ground on the Po- 
tomac, near Washington, on March 22. The IB-inch 
guns are the largest ever built in the United States. 
The 13-inch guns were built for the battleships In- 
diana, Massachusetts and Oregon. One later battle- 
ship, the Iowa, will carry nothing larger than 12-inch 
guns, which are likely to be the heaviest hereafter used 
in any navy, according to tlje opinion of the best ord- 
nance experts. The first forging for one of the new 
13-inch guns was made in 1890, so that nearly four years 
elapsed before one of the guns was completed. The 
gun itself weighs sixty-five tons and rests in a saddle 
weighing ten tons. The gun is managed by means of 
hydraulic machinery. The rifling grooves are fifty- 
two in number, and give the shell a gradually increas- 
ing rotation until when it leaves the muzzle it is ro- 
tating at the rate of seventy-three turns a second. 
The forgings for the big guns were made by the Beth- 
lehem (Pa.) Iron Works, and the guns were finished 
at the Washington navy yard. The cost of one of 
these monsters is about |60,000, and 
every shot with a steel projectile 
costs $700. 

An iron projectile weighing 1,100 
pounds was propelled by a charge 
of 408 pounds of brown hexagonal 
powder. The velocity of the first 
projectile fired was 1,720 feet a 
second. For the second and last 
shot the charge of powder was in- 
creased to 480 pounds, with the re- 
sult of increasing the velocity to 
1,975 feet per second. It is estimat- 
ed that with a charge of 550 pounds 
of powder a muzzle velocity of 2, 100 
feefper second would be produced, 
which is sufficient to drive an 
armor-piercing projectile through 
23-42 inches of steel at 1,500 yards. 
The trial of the big gun and also a 
10-inch and 4-ineh gun was witness- 
ed by Secretary Herbert, as well as 
a number of congressmen, army and 
navy officers. 



MAP OF THE FEOFOSED ARCTIC EXFEDITION. 



swing span was completed a few months ago and pre- 
sented many features of interest to engineers. From 
a long article in Engineering News it appears that the 
work was begun by sinking a steel caisson for a founda- 
tion, much as A. P. Boiler started work on the swing 
span of a large bridge in New York City a year ago. 
The outer shell of the caisson is 40 feet in diameter 
and the inner 20 feet, the latter spreading out at the 
base to join the former and thus give a cutting edge. 
Both shells are made of half-inch steel, re-enforced at 
the lower edge, where they meet, by two bands of inch 
steel, one inside and the other outside. The two shells 
were kept in their proper relative positions by braces 
running between them, of which there were twenty in 
all, made of half-inch plates. The caisson proper is 
16 feet high. Above this the two steel cylinders ex- 
tend to a height of 100 feet, making a total of 116 feet 
from the cutting edge to the top of the cylinder. 
Above the caisson the plates are reduced in thickness 
! to three-eighths of an inch, and are braced by bars 
and rods rather than the heavier and more costly 
plates required in the lower part. The friction of the 
earth against such a long cylinder is very great, and to 
reduce it a number of pipes run down the whole length 
of the caisson and shell. These open at the bottom of 
the caisson and at intervals of ten feet above, so that 
by forcing water through them it was possible to 
diminish the hold of the surrounding earth on the 
steel. The space between the two shells was filled 
with rubble concrete. The sinking progressed with no- 



Tbe Fifing macblne. 

At a recent meeting of the Phy- 
sical Society, Berlin, Prof. Du Bois 
Reymond, president, spoke on Lili- 
enthal's experiments on flying. As 
a starting point he had chosen the 
study of the flight of birds, which 
may be divided into three distinct 
kinds — flapping, steering and soar- 
ing. Of these the one demanding 
least expenditure of energy is soar- 
ing, and investigation showed that 
under certain conditions flight is 
possible if the wind possesses a 
vertical component. Experiments 
showed that surfaces can acquire a 
horizontal motion by the action of 
the wind only when their curvature 
bears a certain relation to their superflcies, and that 
this relation corresponds exactly to that which is ob- 
served in the wings of birds. Dr. Lilienthal's flying 
machine consists of a correctly curved surface whose 
area is 14 square meters, made by stretching linen over 
a light wooden frame and having a weight of about 
20 kilos. In its center is an aperture for the experi- 
menter's body, and the apparatus is held in position 
by the person's arms. On running rapidly down a gen- 
tle slope of a hill against the wind, the latter soon ac- 
quires a vertical component, which then carries the 
flying apparatus and propels it in a direction against 
the wind. The speaker had seen Dr. Lilienthal sail 
over a space of about 120 meters, at an altitude of some 
30 meters, in a minute ; with a favorable wind it was 
possible to cover some 200 to 500 meters, and Dr. Du 
Bois Reymond had himself taken leaps through the 
air of 20 to 30 meters under similar conditions. He was 
of opinion that by practice far better results may be 
obtained as regards soaring, and that then, by com- 
bining steering with soaring, it will be possible to fly 
even when the wind is unfavorable. It appears that 
the three essentials for the solution of the problem of 
flight are (1) correct utilization of the wind, (2) the cor- 
rect shape of the supporting surfaces, and (3) correct 
handling of the apparatus. 



It is estimated that by improper methods in the 
Pennsylvania mines, 30 to 40 per cent of the anthra- 
cite coal was formerly lost. 
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THE SIBERIAN TIGEB IN EAGENBECK'S MENAGEBIE. 
The tiger has usually been considered an inhabitant 
of the tropics — although it has long been known that 
he is hunted in China — and it was not '.ommonly 
known, until Russia gave more attention t the culti- 
vation of Siberia, that he is found even l^e3'ond the 
50th degree of latitude. To live in this climate, the 
tiger of Siberia must necessarily be a different animal, 
if not of a different species, from that of India. By a 
glance at our engraving (for which we are indebted to 
our worthy contemporary the lllustrirte Zeitung) it 
will be seen that his hair is much longer, so that the 
hair on the neck looks like a mane, and his tail is 
double the ordinary size, and yet, as shown here, his 
winter coat has only begun to form. The very thick 
hair on other parts of his body gives him the appear- 
ance of a gigantic cat, and is doubtless sufiBcient pro- 
tection against the most severe cold. The Siberian 
tiger seems to surpass his cousin of the south in size 
also, for this creature, which, according to Hagen- 
beck's calculation, is about two and one-half years old, 
measured 1 yard 3 inches to his shoulder on December 1. 
In the three months that he had been in Hagenbeck's 
possession he had grown nearly two inches, and it was 
thought that he would grow about four inches more. 
The tameness of this ferocious-looking beast is sur- 
prising, and leads to the supposition that it was caught 
very young, and was raised by a native family. It 
was sent from Vladivostock to Japan first, then to 



bridge across it. It is remarkable, again, that our ac- 
counts of various events which took place a little out- 
side the walls indicate the solitude of the country rather 
than the character of populous suburbs. 



sale of a Oreat Auk's Egg— Price 300 Guineas, 
or $1,500. 

A large company gathered at Mr. Stevens' auction 
rooms. King Street, Covent Garden, recently — said 
the Daily Chronicle — attracted by the sale of an egg 
of the great auk, with rather an interesting history. 
The specimen was contained in a small box, 6 inches 
by- 4 inches, with a glass cover, and it was only by 
peering through that the egg was to be seen. To have 
permitted the public to handle it, inasmuch as it was 
slightly cracked at the broad end, might have tended 
to its complete destruction. 

Mr. Stevens, pausing in the sale of rare British and 
foreign eggs, and arriving at Lot 113, the great auk, 
said : " Now, gentlemen, comes the exciting event of the 
day. It is not the first egg of the kind that has been 
offered for sale in these rooms ; but it is one of the 
most beautiful and interesting specimens ever seen. 
It was formerly in the possession of Mr. Yarrell, 
then of Mr. Bond, and next of Baron d'Hamonville. 
It is not quite perfect, but it is beautifully marked. 
It was originally purchased for a few francs of a French 
fisherman near Boulogne, after he had arrived home 
from a whaling expedition, so that we can trace its 



appealed to his audience to go as far as the 300 guineas, 
and more than that he said he would like to get if 
possible. A gentleman who stood near to him raised 
his pencil, and the figure was secured. Then came the 
formal announcement of 301) guineas once, twice, and 
the third and last time, and the hammer fell to the 
agent of Sir V. H. Crewe, Bart. Mr. Stevens after- 
ward informed a reporter that the sum realized was 
the largest one for any auk's egg that had as yet been 
submitted under the hammer. — Pall Mall Budget. 



Farm Ijands Wanting Potash. 

1. Fodder crops, pasture grasses, com stover, and 
hay all remove large amounts of potash from the soil, 
and these crops occupy a large proportion of our im- 
proved lands. 

2. The urine of our domestic animals contains about 
four -fifths of the total potash of their excrements. 

3. When urine is allowed to waste the manure is poor 
in potash. 

4. When manures are exposed to rains, much of the 
potash, being soluble, is washed away. 

5. Nearly all the special fertilizers are especially 
rich in phosphoric acid, and do not contain enough 
potash. 

6. Superphosphates were the first fertilizers to come 
into general use among our farmers. 

7. When the farmer buys a fertilizer, he still, nine 
times out of ten, calls for a phosphate. 




THE SIBERIAN TIGEB. 



the Hamburg Zoological Garden, and from tiiere it 
came into Hagenbeck's possession. It is the only 
nearly full grown animal of its kind that was ever 
carried to Europe. — lllustrirte Zeitung. 



Suburbs of Ancient Rome. 

There were great obstacles to the extension of the 
suburbs of Rome. The roadsides were occupied with 
sepulchers of twenty-five generations, and it was for- 
bidden by feeling as well as by law to dwell within a 
certain prescribed distance of the remains of mortality. 
The performance indeed of certain ceremonies sufficed 
to desecrate these hallowed spots, but if we may judge 
from the well known monuments of the dead which have 
been discovered even within the Porta Appia, and still 
more numerously in quite recent times beyond it, it 
would seem that on this, the most frequented of all the 
Roman ways, there was little use made of such a priv- 
ilege. When two centuries after our era Caracalla 
proposed to erect his vast public baths, he found, we 
may suppose, little impediment from private buildings 
at only half a mile's distance from the Porta Capena. 
The Grotto of Egeria, almost immediately under the 
Servian walls, continued in the time of Juvenal to be 
surrounded with a grove, the resort of beggars, idlers, 
and the lowest classes of the people. There was a dis- 
tinct village at the Milvian Bridge, about three miles 
from the Capitol, but in the immediate neighborhood 
we read of rural villas and pastures. That there was no 
suburb below the city on the river banks may be 
proved from the absence of any trace or record of a 



history almost from the day it was laid. It is not 
quite so good as the one sold last year for £335. Five 
years ago only sixty-seven specimens were known to 
be in existence, but after that another was found in a 
loft, making sixty-eight altogether. Of that number 
sixty-six are in Europe and two in America. I trust 
this one will remain in Europe. In reality it ought 
to go to the British Museum, from the peculiar 
interest which is taken in these eggs. The last one 
was sold a year ago for £335, and I have heard that 
the purchaser made a very fine profit out of that trans- 
action. (Laughter.) This particular egg was sold in 
these rooms in 1856 for 30 guineas at the late Mr. Tar- 
rell's sale, and now I trust you will make liberal bids 
for it, so that a fair value may be obtained. It will be 
safe to start at 100 guineas, as I can do that for my- 
self." The next bid was 110 guineas, and by tens 300 
guineas was rapidly reached. Then there was a pause, 
but Mr. Stevens, with a little coaxing, and saying that 
he hoped to obtain 300 guineas at least, when he 
should be happy, started the bidding again at 310 
guineas. Another pause, followed by Mr. Stevens in- 
forming the company that there was no reserve, and 
that when the egg had been sold any intending pur- 
chaser would lose all chances of recovering it. Then 
came a bid of 330 guineas, followed by others of 340, 
350, 360, 370 and 380. Mr. Stevens (to a gentleman in 
the middle of the room) : " Surely you will not let it 
stop at this price. Are you quite sure you have made 
up your mind ?" Another bid of 290 guineas was the 
result, amid cheers, and then Mr. Stevens pathetically 



8. As a result of the above conditions, our soils seem 
to be quite generally in need of more liberal applica- 
tions of potash. 

9. In the case of corn the need of potash appears to 
be particularly prominent. 

10. For a good crop of corn the fertilizer used should 
supply 100 to 125 pounds of actual potash per acre; 300 
to 350 pounds of muriate of potash or one ton (50 
bushels) of good wood ashes will do this. 

11. With ordinary farm or stable manure it will gene- 
rally pay to use some potash for corn; 135 to 150 pounds 
of muriate of potash has given profitable results. 

12. The liberal use of potash means more clover in 
our fields, more nitrogen taken from the air, more milk 
in the pail, a richer manure heap, and storehouses and 
barns full to overfiowing. It means also a sod which 
when turned will help every other crop. 

13. For the potato crop the sulphate appears to be 
much superior to the muriate of potash, promoting 
both yield and quality in much higher degree; 300 to 
400 pounds of high grade sulphate of potash furnishes 
enough of this element. 

14. For oats, rye, and grass, nitrate of soda applied 
just as the growth begins in spring has proved very 
beneficial; 300 to 400 pounds per acre should be ap- 
plied. — Prof. W. P. Brooks, Massachusetts Agricultural 
College. 



A SHIP which loaded recently at Wilmington, Del., 
for Brazil, had a part of her cargo five locomotives, 35 
first-class passenger cars and 180, 000 feet of lumber. 
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E£C£KTLT PATENTED IKVENTIOHS. 
Ensineering. 

Rotary Engine.— George M. Hull, 

Kearney, Neb. In this engine tlie cut-off devices are 
combined with and operated by the rot«y pieton shaft, 
and are bo arranged to serve as an automatic governor, 
adjastable relatively to the speed of Uie shaft. A double 
pair of piston abutments is also provided, one abutment 
of each- pair being drawn forward by live steam while 
the other set is faced forward under steam expansion, 
although, by the adjustment of cams, the piston may be 
forced a greater or lees distance by live steam. 

Rotary Pump.— Charles Rumley, Hele- 
na, Montana. This pump is strongly made, and has bat 
few pieces. It consists of a cylinder in which an oscil- 
lating valve is falcrumed between inlet and discharge 
pipes, the valve having a port constantly open to the in- 
let pipe, while a revoluble piston pivoted at one end of 
the valve follows the wall of the cylinder and fits against 
the inner faces of the valve. The pump may be used to 
pump foul gasee from mines or as an air pump, while 
it will also pump a large quantity of water in proportion 
to its size. 

Double- Acting Pump.— Hiram C. 

Stouffer, New Lisbon, Ohio. With this pump a con- 
tinuous stream of water is obtained, while its construc- 
tion is designed to be simple and inexpensive. It has an 
upper or discharging cylinder, and a lower piston cylin- 
der with an inlet at both ends and inwardly opening 
valve. A union plug is detachably secured in the upper 
end of the lower cylinder, in which is fitted a flap valve, 
closing when the piston Is on its up stroke and opening 
as the piston is forced down. 

Automatic Block Signal.— John D. 

Taylor, Chillicothe, Ohio. This signal has preferably 
four radial arms attached to an axis to be rotated by an 
electric motor, a magnetically operated clutch causing 
one motor to operate two signals, a relay with carbon 
contacts controlling the motor and magnets, while a 
\taap having lenses and mlrrorB is arranged to give two sep- 
arate and distinct visual signals. This levuluble signal 
is arranged to eclipse the light beams in alternation, and 
to be more plainly visible and make a wider distinction 
between the indications of danger and safety than is ordi- 
narily made, the signal being controlled by a strong and 
effective current. 

The Propulsion of Vessels. -Wil- 
liam H. Witte, Long Island City, N. Y. This invention 
provides a positively working, easily controlled appara- 
tus, not liable to get out of order, for propelling vessels, 
by me&ns of pistons, moving in open-ended pipes extend- 
ing longitudinally beneath tlie vessel. Mechanism is 
provided for automatically raising the pistons from the 
^pes at one end of Uie stroke and inserting them in the 
pipes at the opposite end of the stroke, the impact of the 
pistons on the water and the jet or current issuing from 
the pipes both operating to propel the vessel. 

MARINE Vessel.— Sebastien Lacava- 

lerle, Caracas, Venezuela. This vessel has conical bow 
and stem portions connected by a depressed keel, and 
between the bow and stem portions is suspended a main 
cylindrical body, incased by a revoluble screw extending 
its whole length. Access is had to the interior of the 
vessel through manholes, and the vessel is designed to 
attain 'an extraordinarily high rate of speed, to be pro- 
pelled below tlie surface of the water if desired, and to 
be nsed advantageous y as a torpedo boat. 



Railway Appliances. 

Car Coupling,— Victor Brett, Bangor, 

Me. This invention provides an improvement on a for- 
mer patented invent'on of the same inventor, for a coup- 
ler of tlie class known as the double link and pin type. 
The drawhead is spring-supported, and has a slight slid- 
ing movement beneath the car, and it has pin openings 
over one of which is a casing in which is located a spring- 
controlled coupling pin adapted to drop at its free end 
through the casing slot, while a trip lever is adapted to 
elevate the pin and operate it during the coupling pro- 
cess, means being also provided for drawing the pin 
from the pin openiugs. The device is of durable con- 
struction, and with such a coupler the cars may be auto- 
matically coupled. 

Safety Car Fender. — George Q. Sea- 
man, Alexander Wilson, and William Jones, Brooklyn, 
N. Y. This fender comprises a longitudinally-yielding 
frame, with the inner end of which is connected a lever 
pivoted to the car frame and connected with the brakes, 
and also connected by a lateral arm with the grip. A 
person struck by the fender is received thereon with 
but slight shock, and the car is at the same time auto- 
matically stopped. 



mecbanlcal. 

Screw Swaging Machine.— Jules Le 

Blanc, Paris, France. This is a machine whereby pieces 
of metal are rolled between two segmental parte turning 
in oppc«ite directions in such manner as to form screws, 
bolts, rods, mouldings, shafts, etc. Combined with two 
concentric segmental die holders mounted on parallel 
shafts joumaled in stationary bearings held at an unva- 
riable distance from each other is a counterbalanced 
work holder held loosely on one of the shafts. The ar- 
rangement permits the iron scales to fall away, while 
allowing the tools to work equally on all parts to shape 
a piece of metal during a fraction of a tnm of the ma- 
chine. 

Tube Cutter.— John F. Beck and Ju- 
lius w. Koulms, Grand Bapids, Mich. This cutter is 
guided and mounted to swing in a mandrel, on which is 
fulcrumed a lever engaging the cutter at ite free end to 
impart a swinging motion to it to cut the tube. The de- 
vice is composed of but few parts, will not get out of 
order easily, and operates rapidly to cut a tube without 
. much exertion. 

Nut Lock.— Aaron C. Vaughan, Rock- 
ford, Ohio. This device consists of a divided spring ring 
having one of its ends extended past tlie other and project- 
ing beyond the circle of the bolt to give a bearing f o*- the 
trrench, while its other end is bent or curled in w nlly 



from the circle of the bolt, this special construction of 
tlie divided spring ring enabling it to be turned to place 
by a wrench. 

Packing.— Richard J, Mcllhenny, Wil- 
mington, n. C. A self-adjusting metallic cup packing 
has been provided by this inventor, for use on any kind 
of device, and which is effective when acted upon by any 
pressure, from the smallest amount to as great a force as 
can be confined in any cylinder. It is perfectly steam, 
air, and water tight, and adapted for use on pistons, 
stuffing boxes, and other joints. 



Agricultural. 

Planter anb Cultivator. — Henry 

Nehrmeyer, Reinhardt, Texas. The main supporting 
frame of this machine is adapted to*be interchangeably 
connected with various implements for different kinds of 
work, such as planting and cultivating and stalk-cutting 
devices, and the machine la designed to plant or cultivate 
three, five, seven or more rows at one time with the aid of 
bnt one operator. 

Cotton or Corn Planter. —This is 

another invention of the same inventor, providing an In- 
expensive machine m which a series of planting devices 
is arranged and adapted to travel in parallel rows, auto- 
matically planting the seed without being guided by 
hand. The several planting devices are adjustabTy se- 
cured on the main frame to plant rows spaced apart the 
desired width, and each of the planters is capable of in- 
dependent vertical movement. 

Stalk Cutter.— A further patent 

granted the same inventor is for a machine more espe- 
cially adapted to cut four rows of stalks at one operation, 
in an effective and economical manner. The machine is 
of simple and inexpensive construction, and the several 
cutter devices are adapted for independent vertical ad- 
justment, or they may be elevated together, these parts 
being so arranged as to require the assistance of but one 
operator, who adjusts them from the driver's seat. 

Harrow.— Hope H. Tigner, Stinson, 

Ga. This harrow has a solid corrugated back forming 
steps, with a row of blades upon each of the steps, the 
blades of one row being curved in an opposite direction 
to that of the blades in the row next to it, the blades 
thus being in serpentine order from front to rear. The 
implement is especially adapted for smoothing land, 
covering small grain, and pulverizing clods. It is very 
light, and weight may be placed on the back of the 
plate when necessary . 

Grain Evener for Harvesters.- 

Frank G Almont, Sibley, Iowa. This is an attachihent 
which may be placed upon the platform of any self- 
binder, to bring the straws of grain evenly to the en- 
trance of the elevator, acting also as a picker or cleaner 
to dislodge fine grasses and rubbish liable to accumulate 
at the rear edge of the sickle. A separate vibrating 
evener bar is arranged parallel with and between the 
sickle and apron, the motion of the bar being controlled 
by guides attached to the front frame bar, while it also 
^has a loose drag connection with the sickle. 



ITtisecllaneouB. 

Recoil Operated Firearm. —Frank 

Wackermann, Pitta burg. Pa. This is a magazine gun, 
with the magazine beneath the firing barrel and having a 
spring-presped follower, the breech block being held to 
slide in an extension of the firing barrel, while a loading 
lever beneath the breech block acts as a check on tlie 
cartridges in the magazine. A lock latch is adapted for 
engagement with the Iweech block, in which is contained 
a firing pin, and the trigger has actuating connection with 
the breech block, firing pin and loading lever. When the 
magazine is empty the cartridges may be placed directly 
in the firing barrel, ~ thus making an effective single 
loader. 

Heater, Cooler and Ventilator.— 

Emll F. Ruehr, Vienna, Austria. This invention pro- 
vides a combination apparatus, more especial] y designed 
for use in dwellings and other buildings, to supply pure 
air, cooled or heated. It consists principally of a central 
boiler surrounded by water compartments and in commu- 
nication therewith, while an air supply pipe discharges 
into the lower end of each of the compartments to force 
tlie air through the water to wash and purify it and 
change its temperature to that of the water. 

Air Pump for Forcing Beer.— John 

L. Steitz, Chicago, El. An improved air compressor, 
simple and durable and very effective, has been devised 
by this inventor for automatically forcing beer from the 
keg to the faucet, the compressor being driven by water 
under pressure, supplied by connection with a pipe such 
as usually affords the water service. The air supplied Is 
passed through an ice box, and when any beer is drawn 
the compressor is automatically and continuously operated 
to restore and keep up the pressure of cold air on tlie 
beer in the barrel by which the liquid is forced through 
the pipe to the bar, 

Hame Tcg. — James W. Rookwood, 

Jerico, Mo. This is a device adapted for either single or 
double harness, one which does not necessitate the punc- 
turing of the tug. the tracebeing adjustable thereon with- 
out holes in the trace, and it may also be connected with 
and adjusted vertically on the back band of the harness, 
to suit horses of all sizes. It has an elongated body with 
transverse slot, a leaf hinged to the body having a tongue 
projecting into the slot, while a trace head is secured to 
the body in front of the slot, whereby the leaf will be 
held closed by the trace. 

Window or Door Frame Attach- 
ment.— John D. Johnston, Newport, r.i. This inven- 
tion relates to means for securing storm sashes, screens 
and outside blinds to window and door frames without 
marrin g the stop beads or strips, the fastenings b^ing 
conveniently applied. A tongue in tlie form of a fiat 
plate is pivoted in a casing having a slotted face plate, 
and tlie attachment is fitted in mortises in the outside 
stop bead or casing of the frame at each side, the face 
plate and tongue normally lying flush witli the tongue. 
To secure a storm sash or screen in position, the tongne 
is swung out and secured to the aaeh or screen frame by 



means of a screw, for which purpose a suitable aperture 
is provided in the tongtte. 

Cigarette Machine.— Jose R. y Her- 
nandez, Havana, Cuba. This machine has two parallel 
rollers, one stationary and the other displaceable, a plia- 
ble apron secored to the rollers normally hanging between 
them, and on which is placed the cigarette wrapper and 
fillings. There are elastic connections for drawing the 
movable roller toward the stationary roller and means 
for rotating the latter. The machine can be used for 
making cigarettes of different diameters and the pedal is 
depressed but once at each operation of rotating the fill- 
ings and wrappers. 

Umbrella Drip Cup.— Timothy J, 

Golden, Jacksonville, Fla. This is a device which, when 
not in use, may be attached to an umbrella and folded up 
in its body portion, while it may be quickly applied to 
and locked upon the ferrule end of the staff. The device 
consists of a cup with a hollow pliable body and grated 
opening at the top to lecelve the staff, while keepers re 
ceive the locking devices and a rigid plate or disk consti- 
tutes the central bottom portion. 

Musical Instrument. — William E. 

Bent, No. 144 Van Buren Street, room 21, Chicago, 111. 
This instrument, styled by the inventor the Egyptian 
monochord, is of the banjo type, and has but a single 
string, adapted to be played upon with a bow. The 
bridge rests upon a tortoise shell plate and the latter upon 
a metal plate, ordinarily of aluminum, and which rests 
directly upon the skin head, the employment of the shell 
and metal plates between the bridge and head being de- 
signed to soften and modify while augmenting the power 
of vibration of the string. The inventor has attained 
great facility of performance on this new instrument, im- 
itating successfully therewith a variety of other stringed 
instruments. 

Time Alarm Bed. —George Q. Seaman, 

Brooklyn, N. Y. This is an improvement on a formerly 
patented Invention of the same inventor, for a bed of sim- 
ple and durable construction, and so arranged as to cause 
the occupant to roll out of bed at a predetermined time. 
A pivoted bed bottom is connected at its free end by 
ropes with a drum removably joumaled in the ends of 
the bed, the drum forming a side for the bed and being 
arranged to drop out of its supports in the head and foot 
at the time for which the alarm is set. 

Quilting Frame.— John P. Banker, 

Honey Grove, Texas. This invention relates to quilting 
frames in which a track is provided from which the quilt- 
ing frame proper is suspended, and means provided for 
tilting the track to facilitate running the frame longitudi- 
nally in both directions, and the improvements include a 
novel means of supporting and tilting the track. 

Washing Machine .—Thomas Mc- 

Crossan, Winnipeg, Canada. In this machine a cylinder 
containing the clothes and water revolves upon hollow 
axes or tubes, and the clothes are raised out of the water 
by shelves until they fall by gravitation and the water is 
poured upon them, corrugations in the interior of the 
cylinder causing the clothes to continually revolve upon 
themselves, thus effecting a thorough cleansing. 

Kitchen Cabinet Bin. —Frank E. 

PTool, Brandon, Texas. This device, styled by its in- 
ventor the " Lone Star," cabinet bin, is designed to form 
an ornamental andhandy piece of kitchen furniture, hav- 
ing compartments for flour and meal and sieves so 
arranged that sifted flour will be supplied, or a mixture 
of sifted flour and meal, in such proportions as may be 
desired. The flour and meal are sifted without handling. 
The bin also has compartments to hold rolling pin, 
bread pan, cake moulds, etc., with shelves for spices and 
seasoning, egg beater, nutmeg grater and a variety of 
oth er articles. 

Pattern for Drafting Garments. 

—Delia Ryan, Owosso, Mich. This is an adjustable pat- 
tern in which the front j)iece has at its front edge an ad- 
justable chest piece composed of sections pivotally con 
nected together at their meeting ends, and connected piv- 
otally with the body of the garment at their opposite 
ends. With this pattern a convenient enlargement or re- 
duction may be effected in the direction of all measures. 
The other portions of tlie pattern, as the under arm 
piece, the side body, tlie back piece, the sleeve piece, the 
skirt, etc., are also formed in sections, with sliding and 
adjustable joints or connections, so that the pattern may 
be adjusted In all directions to suit the shape desired. 

Design for Ornamental Metallic 

Wrapper.— Leopold Kahn, New York City. The body 
of this design comprises a central circular flgure and ra- 
dially extending arms of open work simulating a lace- 
like structure. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co , for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 



NEW BOOKS AND FirBLIGATIONS. 

Sandow on Physical Training. 
Edited by G. Mercer Adam. Pro- 
fusely illustrated from Life Studies. 
New York: J. Selwin Tait & Sons. 
Pp. xvi, 344 Price 13.50. 
Eagene Sandow is conceded to be the strongest man, 
physically, and the most symmetrical, in the world, and 
this book gives, on his own authority, his simple method 
of physical education afid his views on the physiology of 
gymnastics, Uie function of the muscles, etc., together 
with a comprehensive biographical sketch, in which is 
noted many of his marvelous feats of strength. The 
book is also one of the most sumptuous works ever 
published on the subject of athletics, being printed on 
extra heavy paper, with wide margins, embellished with 
marginal illustrations; but its greatest value lies in the 
fact that its subject matter is presented in a way likely to 
be of solid value to every man and woman, and every 
young person of either sex, who comes to its perusal with 
any intelligence whatever. His system is simplicity 
itself; it calls, not for abstinence, but rather for temper- 
ance in everythi ng. The basis of it all is worife/ never 
too much work forthe whole body, or any set of muscles, 
but the work must not b^ fitlfol qx intermittent : it must 



be steadily continued, and always up to a nearly full 
quantity of work before resting. Sandow is now 27 
years old, but at the age of 10 he was by no means a 
strong boy, although healthy and well formed. Among 
the chapters of especial value are those on hygienic and 
medical gymnas tics, «xerelse and the bodily functions, 
the chief muscles, where they are situated, and what they 
do, with full pictorial explanation, as is also the case 
with the concluding chapter on the most profltable ex- 
ereiseB. 

Goodwin's Improved Bookkeeping 
AND Business Manual. By J. H. 
Goodwin, author of "Goodwin's Im- 
proved Bill Book " and " Goodwin's 
Practical Instruction for Business 
Men." Sixteenth edition. New York 
City : Published by the author, 1215 
Broadway. Price $3. 

This is one of the most comprehensive and at the same 
tim^ most distinctively analytical of any of Uie treatises 
on bookkeeping or business men's mannals that have 
yet appeared. It shows how to keep books in the sim- 
plest way, by those who do not make a profession of 
such work, and it also shows a thousand different phases 
of scientific bookkeeping, with explanations of technical 
details familiar only to exx>erts in many lines of business. 
The head bookkeepers of many of our largest merchants 
are credited with having furnished the author special 
points in regard to their methods. The book is hand- 
somely and solidly got up, has a thoroughly good in- 
dex, so that it is always easy to flnd information on a 
mooted point, and is well adapted to flll the wants of a 
beginner or to aid in enlarging and perfecting the system 
and methods of the most accomplished expert ac- 
countant. 

The Study of the Biology of Ferns 
BY the Collodion Method. By 
George F. Atkinson. New York and 
London : Macmillan & Co. 1894. Pp. 
xii, 134. Price $3. 

This book relates to the preparation of ferns and de- 
scribes the formation Of their different parte, giving 
views of cross sections and other reproductions. The 
preparation of specimens and their production by the 
collodion method is the characteristic feature, and a 
short bibliography of the subject is given. 
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The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Largest CrRCTTLATioN 
of any Architectural Publication in the world. Sold by 
all newsdealers. MUNN & CO., Publishers, 

861 Broadway, New York. 
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'iTu charge for Insertion under this hea d u (me JJoUar a line 
for each insertion ; about eight words to a line. Adver- 
tisements must be received at publication office as early as 
Thursday morning to appearinthe foUowing week's issue 



" U. S." metal polish, maianapolis. Samples free. 

Best drying machineB. S. E. Worrell, Hannibal, Mo. 

For stone quarry engines. J. S. Mundy, Newark, N. J. 

Wood pulp machinery. Trevor Mfg. Co.. Lockport, N.Y. 

Microbe Killer Water Filter, McGonnell Filter Co., 
Buffalo, N. Y. 

Pipe frame truck baskets, steel and wooden trucks, 
etc. L. M. Moore, Rochester, N. Y. See pa^e 157. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
EiXpanders. R. Dudgeon. 24 Columbia St., New York. 

Wanted— A first class patented lock for folding paper 
boxes. Address Boxes, care of Scientific American. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laiebt and Canal Sta, New York. 

Centrifugal Pomps. Capacity, 100 to 40,000 gals, per 
minute. All sizes in stock. IrvlnVan Wie, Syracuse, N.Y. 

Emerson, Smith & Co., Ltd., Beaver Falls, Pa., will 
send Sawyer's Hand Book on Circulars and Band Saws 
free to any address. 

Guild & Garrison, Brooklyn, N. r., manufacture steam 
pumps, vacuum pumps, vacuum apparatus, air pumps, 
acid blowers, filter press pumps, etc. 

The "Olin" Gas and Gasoline Engines, from 1 to 10 
horse power, for all power purposes. The Olin Gas En- 
gine Co., 222 Chicago Street, Buffalo, N. Y. 

The best book for electricians and beginners in elec- 
tricity Is " Experimental Science," by Geo. M. Hopkins. 
By mail. $4 ; Munn & Co., publishers, 361 Broadway, N. Y. 

For the original Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills, Shears, etc., address 
J.S. & G. F. Simpson, 26 to 36 Rodney St., Brooklyn, N. Y. 

Patent Electric Vise. What is claimed, is timesaving. 
Nr> turning of handle to bring Jaws to the work, simply 
one sliding movement. Capital Mach. Tool Co., Auburn, 
N. Y. 

Competent persons who desire agencies for a new 
popularbook.of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American office, 361 
Broadway. New Fork. 

Wanted, Bridge Salesmen— one for each State in the 
Union, competent to make sales of bridges and super- 
intend erection when necessary. Address, stating age, 
experience, salary expected, etc., L. B. 1107, Chicago, 111. 

Patent for sale for the United States, Great Britain, 
and Canada-the Aeberly stall for comfort and cleanli- 
ness of milk cattle. Agents wanted at 50 per cent com- 
mission. Send for model. M. Schembre, 396 Van Buren 
Street, St. Paul, Minn. 

|7~Send for new and complete cata ogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway. 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. Tms is for our 
informatio n and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Enqutrtes not answered m reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department each must take his turn. 

Buyers wishing to purchase any article not advertised 
in our columns will be fnmiehed with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Boolcs referred to promptiy supplied on receipt of 
price. 

niinsrals sent for examination should be distinctly 
marked or labeled. 



(5907) E. C. L. writes : I have two J^ 

horse power C and C motors marked &^ volts, 20 am- 
peres, also 10 cells storage battery, said to represent 200 
ampere hours. Is it practical to connect the two motors 
on same shaft, and if so, would I get ^ horse power, and 
if so, how long would the motors run with full load ? A. 
Put your cells three in series and three in parallel, leaving 
out the odd cell You can put both motors on the same 
shaft. The cells will run it at 20 amperes In each motor 
for 15 hours. 

(5908) W. C. F. writes : I have tried re- 
peatedly to light natural gas with an automatic fixtore, 
but cannot do it. I have a good 10 inch spark coil and 
have used as high as 10 Leclanche cells, and fail to ignite 
the gas, although the fixture throws a good spark. What 
is the trouble ? A. The trouble we presume 1b in the gas, 
which is probably of a low grade and hard to Ignite with 
a simple spark. 

(5909) H. W. P. asks : To what depth 

can a diver, equipped with most improved dress, de- 
scend and work in the ocean ? A. 90 to 100 feet is the 
deepest that divers can go with safety. 2. What is the 
pressure at following depths in ocean— 100, 200, 300, 400, 
500 feet per square inch ? A. The pressure is 0*433 of a 
pound per square inch for each foot of descent; 100 feet 
is 43}^ pounds, 500 feet is 216 pounds. 3. Who isthe best 
diver at present day? A. There are many divers along 
our seaboard that can work at the greatest safe depths. 
4. What are the main obstacles to a diver descending 
500 feet ? A. There is no obstacle in going down 500 
feet. The trouble is in getting back alive. The armor 
and hose would collapse. 

(5910) D. S. D. asks : 1. Where can I 

find directions for making a Wimshurst electric machine? 
A. We refer you to oar Supple mbnt, Noe. 548, 647, 914, 
919, 948. 2. Does the permanent magnet in an electro- 
magnetic machine lose any of its power by use f A. It is 
apt to gradually deteriorate. 3. Are there magnetic rays 
in the solar spectmm ? If so, in what color, and what 
intensity are they ? A. No. 

(5911) K. says : What is the first book 
neceseaiy for one to get, wishing to st«dy pharmacy ? 



A. We recommend.the United States Dispensatory for ' 
a single work on the subject of pharmacy. Price $8. 
For a practical work on the practice of pharmacy get 
Bemii^ton's " Pharmacy," which we mail for $6. Send 
for our new book catalogue, which describes many works 
on pharmacy, mailed free on application. 

(5912) H W. H. writes : In front of my 
bath house on the shores of Narragansett Bay there is 
growing in the water a patch of that sea weed commonly 
known as eel grass {Zoetera marina), which is very an- 
noying, not to say dangerous. It is submerged, though 
not deeply, at low tide. Can you suggest any method of 
exterminating or removing temporarily this troublesome 
weed ? A. Eel grass is generally found on mud fiats 
or where there is a loam bottom, shallow at low tide. 
Scraping the grass and roots ashore and placing th the 
compost heap is probably the cheapest way of re- 
moving it within a hundred feet from the shore. This 
can be done in many places by a drag scraper and horses 
hitched to a tow line running through a snatch block 
anchored on the beach. Otherwise dredging is the only 
recourse. There is no way of killing the grass in an 
open tideway. 

(5913) T. H. says : A party here about 
getting a launch built to order proposes to run two 6 inch 
tubes through from bow to stem half way between the 
keel and side of hull. His idea is that the water passing 
through the tubes will diminish the resistance caused by 
displacement of water at the bow. A. The tubes will 
not give a free run of water from bow to stem. Their 
friction surface is lai^r in proportion to the area of 
water flowing through them than for an outside surface. 
The weight of the tubes and water adds to the draught of 
the boat and thus compensates for any relief to outside 
friction; besides, they will be an encumbrance and a 
nuisance to the occupants. 

(5914) L. H. C. asks: When was the 
steam whistie patented or when first used ? A. The 
steam whistle was invented in 1826 by Adrian Stephens 
in England. It was at first used on safety valves as a 
louder signal, when blowing oflE. They soon after came 
into general use for other purpc^es. There are many 
American patents for the various forms in which it has 
been constructed during the past 50 years. 

(5915) M. McM. writes : W. S. says the 
pressure on the slide valve of an engine is equal to the 
given pressure per square inch on the entire valve. I 
claim the pressure is equal to the given pressure per inch 
on the area of the port that is covered less the back pres- 
sure from exhaust. A. The pressure on the valve is 
equal to the steam chest pressure on the whole area of 
the exhaust cavity, including the exhaust lap. If any,leBs 
the back pressure of the exhaust. 

(5916) A. E. B. asks for the way to 

make an ^olian harp. A . Simply stretch catgut strings 
across a board with battens at each end to serve as 
bridges. This may be elaborated to any d^ired extent. 
See our Supplbmbnt, No. 488. 

(5917) N. J. M. writes : Suppose a 1 
inch diameter piston m^i^ a 1 inch stroke, lifthig 1}^ 
pounds (lowest presenje) 40 strokes per minute. .Jf the 
power be supplied by compressed air pumped into a re- 
servoir^ by an ordinarily strong person, with as large a 
pump as would be most practical to stand on the floor, 
nsing both hands, how much time would be used to 
supply enough compressed air to keep the machine in 
motion two hours? About how large a pump com- 
pressor would be most practical? Is a leather expansion 
piston, such as is used in bicycle tire mfiating pumps, a 
good form for 1 inch diameter piston mentioned ? Would 
good tin be strong enough for reservoir mentioned ? A. 
Tou will require a double acting air pump 2 inches diame- 
ter, 5 inches stroke, with crank and balance wheel, to 
make the work easy, with wliich a man can compress 
enough air in ten minutes to run the engine two hours. 
Any compremion pump of the prop^ size as above will 
do the work. The leather expansion piston Is excellent. 
Tin in small cylinders is strong enough for the air tank 
and should be capable of 10 pounds pressure per sqoare 
inch. 

(5918) W. A. W. writes : In your issue 

of the SciBNTmc Ahbbican of February 24, in your 
answer to GL F. M. (5817), who asks how to make a 
spark coil, you say : " Make a bundle of iron wire J^ inch 
thick and 8 inches long. Wind it with No. 22 wire to a 
total diameter of 2 inches." Does it make any difEerence 
what size iron wire you use ? Do you wind the No. 22 
wire directiy on to the iron wire ? What kind of a No. 
22 wire do you use, i. e., is it a single covered cr insulated 
office wire ? Is No. 22 any better than No. 14 ? A. Iron 
wire not coarser than No. 15 is to be recommended. Com- 
mon Btove pipe wire is as good as any. Wind directiy on 
the iron wire, using single or, better, double covered mag- 
net wire. No. 22 is better than No. 14. 

(5919) K. Gr. K. asks (1) for the process 

of testing gas meters, such as is used by most large com- 
panies. A. A known quantity of gas from a graduated 
gas holder is passed through to determine its accuracy. 
Gas is also passed through very slowly, to test whether it 
passes any without registering it. 2. The internal work 
ing of same. A. It works like a steam engine. Bellows 
represent the piston and cylinder, and slide valves die - 
tribute the flow of gas. 

(5920) H. B. asks : How do you connect 
two Bell telephone receivers so as to use one as a trans- 
mitter and one as a receiver ? A. Connect them in par- 
allel. 

(5921) E. H. B. asks: 1. I have a 
quantity of metallic gold which is adulterated with some 
foreign substance (presumably arsenic) which renders it 
britUe and immalleable. What Is the beet simple method 
of freeing the metal from its impurities f A. Melt with 
borax and sodium nitrate. 2. In a magic lantern or 
Btereopticon should the convex surf aces of the condensers 
be mounted any exact distance apart? A. No; theo- 
retically they may be any distance from each other. 

(5922) H. H. asks: 1. Can a 16 foot boat 
be run by the simple electric motor, 641 ? A. Not well; 
we do not advise it. 2. If so, can it be run by storage bat- 
teries ? A. Storage batteries are the only available ones 
for the purpose. 3. Can the storage batterieebe made 
by an amateur ? A. We do not advise this either. 4. Can 
they be charged by gravity batteries ? A. Very slowly 



and unsatisfactorily. 5. If so, how long will it take ? A. 
It depends on the number of cells. 6. How long will the 
storage batteries run the motor ? A. It depende on their 
number and size. 7. Why can not pottery jars be used 
instead of glass for gravity batteries ? A. They do not 
permit the eolation to be obeerved. 8. How fast will the 
motor run the boat ? A. Two or three miles an hour. 9. 
How should the motor be wound to run from a 62 volt in- 
candescent circuit ? A. Wind with No. 25 on field and 
No. 30 on armature. 10. Can the simple electric motor 
be made and sold without infringing any patent ? A. 
Yes. 

(5923) A. A. H. asks : 1. How is a dry 
battery recuperated ? A. By passing a reverse current a 
dry battery may be to some extent recuperated. 2. What 
is meant by the depolarization of a battery ? A. The re- 
moval of hydrogen from the carbon plate is generally the 
action. 3. fe there any gunpowder which makes no noise 
at the time of explosion ? A. No. 4. What parts of sul- 
phuric acid, nitric acid, and glycerine are mixed to make 
the most explosive nitro-glycerine ? A. A mixture 
of strong nitric and sulphuric acids in considerable ex- 
cess is used. 5. Where can I get some antimony ? At 
what temperature does it melt ? A. Address Queen & 
Co., Philadelphia,Pa. It melts just below a red heat. 

(5924) W. W. asks for a formula for 

calculating the thickness required for the ends of a heater 
say 30 inches diameter to carry 100 pounds pressure, of 
cast iron ; and likewise for wrought iron, without stays. 
I have tried to find a rule for this, but have been unable 
to get one. A. There is no fixed formula for unbraced 
heads of tanks or boilers. The form of the head, whether 
flat or arched, and the method of fastening, is a general 
index in regard to the thickness of plates for heads. A 
head of wrought iron or steel, if raised or bumped and 
fianged for riveting to the shell, need be no thicker than 
the shell. If the head is to be flat and bolted to a flange 
on the shell, it should be 50 per cent thicker than the 
shell up to 36 inches diameter, and above 75 per cent 
thicker. Cast iron heads bolted to flanges on shell should 
be dished, and three times the thickness of the shell for 
sizes of 30 inches and under, four times the thickness up 
to 48 inches. 

(5925) L. M. asks : How can a canoe 

boat be made watertight when some of the boards have 
cracked ? The cracks ? are not large enough to calk, but 
simply large enough to let it fill with water. A. When 
the wood is thoroughly dry try if varnish will not fill the 
cracks. If this is not enough, then putty them. The 
varnish will give the putty a good hold. You may mix a 
littie varnish and red lead with the putty and color with 
yellow ocher or umber, as may be necessary, if the canoe 
is of natural color. As a temporary cure for a leak, goap 
is sometimes used. 

(5926) G. W. G. asks the origin of the 

term *' journal," as applied to the bearing of a shaft; 
also why it is called a journal. A. The term "journal " 
in mechanics, and relating to the part of a shaft revolving 
in a bearing or support, is also used in the French, 
Spanish, Portuguese, and Italian languages with the 
samemeanmg. It is derived from the Latin "diumalis," 
daily, and "diumis," belonging to the day. It is very 
old, and may have been applied from the motion of a 
journal lesembling the idea of the revolution of the earth 
in a day. 



TO INVENTORS. 

An experience o fforty-tou yea s. and the preparation 
of more than one hundred thousand applications fOr pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices 
which are low, in accordance with the times and our ex- 
tensive facilities for conductinR the business. Address 
MUNN & CO., office SciBNTiPic AMBBicAM, 361 Broad- 
way, New York. 



INDEX OF INVENTIONS 

For wblcb Letters Patent ot tbc 
United State* were Granted 



March 20, 1894, 

AND EACH BEARING THAT DATE. 

[See note at end of list about copies of these patentB.J 

Account keeping apparatus, S. H, Boylan 516.961 

Acid and metals from • nitrates, prod uclne nitric, 

J. D. Darling 617,001 

Adding macbine, W. H. Clar k: H6,985 

Adverflslnu device, H. P. Attaway 516384 

Air and ventilating, apparatus for bumldlfying, 

W.Matthews e( ai 516,778 

Airbrake, P. lansbere 516,938 

Air brake, G. W. Willson 516,692 

Alarm. See Burglar alarm. 

Annunciator. C. A. McCordy 516,708 

Antlrooter. H. Labann 516,866 

Armature for dynamo-electric machines. L. Bell. 516,79i 
Armature for dynamo-electric machines, E. W. 

Rice, Jr 516,837 

Armature for Induction motors, L. Bell 516,795 

Armature, motor, J. C. Henry 516,807 

Armature, winding, E. Thomson 516,818 

Bag. See Bleydebag. 

Bale tie twister and stretcher, D. D. Tierney 516,713 

Baling press feeder, D.J. Overholtzer 516,727 

Band fastening, E. G. Tecktnnius 516,690 

Battery. See Gravity battery. 

Bed brace, W. A. Watson, Jr 516,955 

Bed, folding, E. Scbroter 516,660 

Belt tightener. G.R.Hanson 516,927 

Bicycle foot rest, M. W. Smith 516,902 

Blcycletaeelcllp. E. F. Baenzlger 516,996 

Bicycle mirror attachment, K. F.Bucherer 516.910 

Bicycle propulsion gearing, M. L. Jacoby 516,933 

Bloyoletoolbae, J. A. Hunt 5l!i,7a4 

Bicycle watcb carrier, G. K. Burleigh 516,993 

Blind operator, window, B. E.Hall 616,681 

Boiler. See Locomotive boiler. Steam boiler. 

Wash boiler. 

Boiler cleaner, A. Schell 516,979 

Boiler furnace, steam, J. Goodwin 516,6^ 

Boiler fomace, steam, J. Milton 616,974, 616,975 

B one cutting m acblne, C. H. Parrington 517,003 

Book backs, apparatus for marking divisions on, 

H. M. Refsum 516,978 

Bookcase, P. H. Sheridan ; 516,774 

Bottle stopper, G. 8. Norris 516,726 

Box. See Letter box. Loan box. 

Box blanks, macbine tor forming, Robinson &, 

Chamberlain 616,709 

Box partition, J. M. Leaver 517,007 

Brake. See Air brake. Car brake. Vehicle band 

brake. 

Brake, H. Bnsslng 516,912 

Brake apparatus, vacuum automatic, J. Gresham. 516,863 

Brake shoe, W. 1). Sargent 516,992 

Brick machine, Zortman & Ward 5161883 

Brick making machine attachment, L. Patterson. 517,010 
Brooder, chicken, J. C. Nicholls 516,976 



Broom, rotary, N. C. Bassett 616,793 

Bung, vent, L. Wagner 518,667 

Bunging apparatus, Wagner & Marr 616,668 

BurSar alarm, W. Bltzmann 616,771 

Burner. See Hydrocarbon burner. 

Button attaching machine. Barber & Whitehead. 516,959 

Button, collar, Hurst& Rosenberg 516,683 

Buttons, detachable co ver or appliance for cover^ 

Ing, W. C. Cooke 516,787 

Cable carrier, H. H. Bliss 616,698 

Cake machine, P. D. Harton 516,648 

Calendering machine, H. J. Prink 516.646 

Camp chair, folding, C. A. Fairbanks 516,763 

Can guard, Cockayne & Baron 616,965 

Carrier. See Cable carrier. 

Car brake, C. Leach 5I6,g4 

Car coupling, J. GrauvogI 516,680 

Car coupling, J. C. Rose 616,943 

Car coupling, H. C. Swan 616,881 

Car, railway. P. M. Kling 616,935 

Car, street, P. M. Kllng 616,934 

Cars, awning or curtain for open, B. T. Burrowes. 616,762 
Cars, combined reinforce daan post and grab-han- 
dle for. W.Sutton 616,948 

Card, playing, T. A.Cole 616,887 

Cartridge packet holder, W. D. Prideaox 616,942 

Cartridge poucta, G. B. Dudley 616,967 

Oase see Bookcase 

Cash' register and indicator, J. B. Aufnidlsh 516396 

Casting pattern, pipe, Henderson & Kenngott.... 616,972 

Catapult, C. B. Trumble 516,862 

Chair. See Camp chair. Surgical chair. 

Chair seats, tie for ends of cane strips for, D. M. 

Sinclair 616,711 

Chandelier, extension electric, A. McLean 517,009 

Chimney, sectional, W.J. Culnan 616,966 

Chuck, drill, C. G. Small 616,775 

Chuck, lathe, P.J. Feldt 516,646 

Chum, W. D.Hammond 516,970 

Cigar lighter, electric, J. Sachs 516,878 

Clay feeder. M. P. Williams 516,996 

Cloth sponging machine, T. Sarfert &16;945 

Clutch, frictional and positive, F. B. Brlghtman.. 616,640 
Coin-controlled machines, means for protectlui; 

receiving openings of , A. L. Pelrce 517,012 

Combination look, P., Jr., & C. Meloche 516,685 

Commutator, B. R. Francis 616,732 

Commutator connection, CA.Lleb 516,827 

Commutator connector, O.N. Turner 516.853 

Commutators for dynamos or motors, construct- 
ing, B. Thomson 616,846 

Composite material andj manufacture of same, 

darter &Hinman 516,999 

Controller, series-parallel, E. D. Priest 616,834 

Conveyer.J.H. Franklin 516,702 

Conveyer carriage, G. H.'.Hulett 516,864 

Cooler. See Milk cooler. 

Copybooks, regulating device for moistening 

leaves of press, U. K. Truitt 516,963 

Corset, J. Lang 616,767 

Cotton conveyer, pneumatic, seed, W. C. Gam- 
mons ......:. 7. 516,733 

Counting machine, W. H.Clark 516,984 

Coupling. See Car coupling. 

Crane, hydraulic, F. V.Matton 517,008 

Cupola furnace, W. H. Bradley 516,962 

Curling iron, T. P. Payne 516,744 

Currents, means for regulating alternating, E. 

Thomson 516.847 

Currents, regulation of alternating, B. Thomson.. 616.846 

Curtain, J. Darlliyr 516,921 

Dampers, means for operating stove, E. D. Nellls. 616,876 

Dental vulcanizer, C. A. Davis 616,700 

Dlamldo base, J. J. Brack 516,762 to 516,755 

Display rack with adlustablearm, M. S. Melzer... 616,869 

Display stand, J. H. Barker 616,907 

Ditching and tile laying machine, Q. E. Blaine. ... £16,760 

Ditching machine, J. W. Humphreys 616,682 

Dredge bucket, B. S.Bennett _.. 616,691' 

Drier. &e e Grain drier. 

Drilling machine, J. Trounson 616,962 

Dye, blue tetrazo. J.J. Brack 616,757, 516,768, 616,760 

Dye, red tetrazo, J. J. Brack 616,756, 516,758 

Earthenwarearticles, machlnefor making hollow. 

J.P. Guy 616,968 

Electric apparatus, cooling, W. S. Moody 616,829 

Electric distribution, system of, B. W. Bice, Jr.. . 616,835 

Electric elevator, B. Watson 616,956 

Electric machine or motor, dynamo, N. C. Baa- 
sett 616,792 

Electric machines, coll for dynamo, L. Bell 516,79!' 

Electric motor, C.J. Coleman 616,916. 616,917 

Electric motor, W. H. Knight 516,818 

Electric motor. P. Wuest, Jr 616,784 

Electric motors, alternating current, E. Thomson 516,849 
Electric motors, automatic speed regulator for, 

W.Hoohhausen 616,661 

Electric motors, starting and controlling device 

for, J. W. Moore 516,881 

Electric search light, E. R. Enowles 616,821 

Electrical distribution, system of, E. W. Rice, 

Jr 516,886 

Electrical transformer, B.Thomson 516.850 

Electricity, transmission of, J. P. B. Fiske, 

516,804, 616,806 
Elevator. See Electric elevator. 

Elevator, W. M. Frlsble 516,987 

Elevator shafts, door mechanism for, Bardsley & 

Croflrord 516,696 

Elevator shafts, dour mechanism for. Croiford & 

Bardsley 516,699 

Engine. See Rotory steam engine. Steam 

engine. 
Engine indicator attachment, steam, W. 

Houghtallng 517,006 

Envelope machme, C H. Heywood, 

516,810, 516,811, 516.813 

Envelope machine elevator. C. H. Heywood 516,812 

Envelope, safety, W. B. Dales 5ie,aS9 

Ether, making, krafft& Roos 516.766 

Pat and glue, apparatus for extracting, F. J. 

Maohalski 616,768 

Feed box. J. H. Denison 5163K 

Fence lock, farm, S. M. Hasson » 516,9^ 

Pence machine, wire, J. C. Ferris 616,803 

Fence wire, braided, J . B . Cleaveland 616,886 

Filter, water, J. B. Welling. 516,981 

Fire escape, S. G. Leyson 516,893 

Fire escape, J. Moran 616,666 

Fire extinguisher and alarm, combined, Norton & 

Freeman 516,939 

Fire pall, T. J. Bell 516,749 

Fire telegraphy, S . J. Sanford 516,8re 

Flower holder for buttonholes, J. P. S. Wallace... 516,964 

Foldlng.seat, portable, J. R. R. Morford 516,896 

Fruit fir, W. Q. Bums 616,781 

Fralt picker, A. C. Hedden 616.W9 

Fralt picker, J. C. Pratt 516,7M 

Fume arrester, J. J. Storer 516J664 

Furnace. See Boiler furnace. Cupola furnace. 
Ore roasting furnace. Ore roasting and smelt- 
ing furnace. 

Furnace, O. Wagener 616,748 

Furnace, flne fuel. H.'Eluepfel 516,662 

Game apparatus, W. J. HllBs 516,789 

Game apparatus, G. Troxler, Jr 516,^ 

Garbage crematory or furnace, W. L. Johnson.... 616,706 
Gas, apparatus for the manufacture of, J. J. 

fclrkham 616,866 

Gas controller, B. Brownhill 616,198 

Gate dosing device, B. W. Eddy SUjaffi 

Grain drier, J. Gregory 616,704 

Grain shoveling machine, J. H. Heatherlngton... 616.721 

Grate bar, F. p. Fuller 616,888 

Gravity battery, L. P. Lary 516,653 

Guitar, P. A. Anderberg 516,717 

Hammer or hatchet, N. Chase 616,644 

Handle, H. A. Hirschfeld 516,980 

Harrow, spring tooth, M. J.Todd 616,961 

Harvester, B. Osgood 516,941 

Harvesting machine, com, J. 8. Collins 516,wS 

Hatbrim curling machine, T.E. Avery (r) 11,465 

Hatchet, J. C. Scales 516,712 

Hatchway door mechanlsm,Bardslev m Crofford.. 516,694 

Heat regulator, automatic, H. B. Snook, v: 616,880 

Heating with liquid fuel, means for. A, Harmutb 616,928 
Hoisting apparatus, electrical, H. C. Bpanldlng. . . 516,843 

Hook,G. W. McMillan 516,897 

Horses, electric appliance for, G. R. King 516,740 

Horseshoe calk, F. VonBulenfeld 616,788 

Horseshoe, nallless, J. C. McCollum 517,013 ' 

Hydrocarbon burner, E. G. Mummery 516,872 

Ice cream freezer* J. S. Stidham 516,947 

Ice making can or vessel, C. E. Struck (r) 11,406 

Indicator. See Station Indicator. 

Inhaling apparatus, W. Scbeerer 516,841 

Iron. See Curling Iron. 

Iron ore and making same, agglomerated, R. H. 

Sanders 616,710 

Jar. See Fruit jar. 
Joint. See Rail joint. 

Kettle attachment, P. Rusco 616,991 

Keys from windows, device for lowering, L. B. 

Mills 616,871 

Knife, W. Wedeklnd 516,671 

Knitting macbine. L. Bosl 516.960 

Knitting machine, circular, J. D. Hemphill 516,722 

Knitting machines, draw cam for stocking, J. D. 

Hemphill 516,723 

Knob attachment, T. R. Bird 516,909 

Knobattacbment, J. Weatherwax 616,S!D 

LamnGedlesA Scbunke 516,926 

Lamp, alternating electric arc, E. R. Knowles 616,822 

Lamp and manufacturing same, incandescent, 

Bumett&Doane 516,800 

Lamp, electric arc, E. R. Knowles 516^^6 

Lamp, electric arc, Knowles & Park 516^ 
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Lamp extinguisher, automatic, M. MacElree — .. 
Lamp guard and shade i i^r, incaBdescent, G, 

w. Demmicli 

Lamp, incandescent, R. Langbans 

Lamp, Incandescent, (i. C. Swan 

lAmp, incandescent eiectric, E. R. Enowles 

Lamp socket, A. Swan 

Lamp socket, incandescent electric, E. R. 

Knowles 

Lantern, electric signal, E. R. Enowles 

Latch and lock, combined, M. Jackson 

Latbe attachment, H. A. Meyer 

Lathe polishing and filling attachment, C. Teske. 

Lathe slide rest, H. Eckhardt 

Lavatory leg, J. R. Giller 

Letter box. J. W . Hentz 516,890, 

Level, spirit, E. Olson 

Life-boat and ship's safe, combined, C. Gardner.. 
Life preserving or swimming apparatus, P. Gold- 

mann 

Light. See Electric search light. 

Loan box, delivery and registering, R. Martinez. . 

Lock. See Combination lock. 

Locomotive boiler, G. H. Taylor 

Locomotive boiler attachment, J. J. H. Theiling.. 

Locomotive exhaust nozzle, J. O'Neill 

Locomotive fire box, F. 7on Dormus 

Log turners, lever action for vtUve gear for, H. 

O. Lange 

Mxtriz making and type setting machine, H. 

Lee 

Measuring and indicating device, R. Meyer 

Measuring electric currents, means for, L. T. 

Robinson 

Heajsuring instrument, electrical, Enowles & 

Robinson 

Measuring instrument, electrical, E, G. Will- 
young 

Metal utting machine, shape, D. Hammond, 

616J35 to 
Metals from other commingled gases, apparatus 

for separating volatilized, F. C. Butterfleld 

Milk cooler, C. Harding 

MlUlng machine, J. Bidden 

Motor. See Electric motor. Water motor. 

Mnltipbase systems, regulation of, L. Bell 

Musical wind instruments, mouthpiece for, J. G. 

Ingram 

Nitro-CPllulose, drying, F. G.^Du Pont 

Nozzle, spray, C. Hood 

Oil purifying apparatus, C. H.Freyer 

Ordnance breech mechanism, O. F.Leibert 

Ore roasting and smelting furnace, J. J. Storer. ... 

Ore roasting furnace, J. J. Storer 

Ore roasting furnace. Walker & Carter, 

516,781 to 516,783, 

Organ, reed, H. Richardson 

Packing, J. Murphy 

Paper boxes, machine for applying strips to, J. 

H. Berry 

Paper slitting machine, C. E. Pope 

Paper-stufl boxes, machine for moulding, P. 

Sohege 

Paratolyldimethylpyrazolone, L. Enorr 

Pattern for draughting garments, M. Lutz 

Patterns, rapping plate and drawing bar for, C. 

W Leach 

Pencil sbarpener, J. Dushane 

Photographic lenses, means for regulating rays 

of light passing through, J. W. Fawcett 

Picker. See Fruit picker. 
Pin. See Safety pin. 

Pipe wrench, O.C. Stanley 

Plane, J. W.Tripp. 

Planer, portable, H. B. Hughes 

Planter and guano distributer, seed, J. P. Allen, 

sr : 

Plaster, wall, J. Q. Chase . 
mds, 



516,868 

516,801 
516,882 
516,689 
516,819 
516,844 

516,820 
516324 
516,765 
516,989 
516,779 
516,678 
516,679 
516391 
516.898 
516,968 

516,720 

516,654 

516,949 
516,950 



^16,923 
516,741 



516,742 
516,686 



516.855 
516,737 



516,674 
516,705 



516,796 

618.988 
516,924 
516.931 
516,708 
616,768 
516,662 
516,663 

516,864 
516,990 
516,874 

516,983 
516,746 

516,946 
51^707 
516,828 

516,867 
516,701 

516,861 



516,661 
616,780 
616315 



Plastic compounds, press for moulding, J. Hoff- 
man 

Plastic material, making indurated articles from, 
J. C. peabody. 

Platforms, leveling mechanism for tank and 
and dredge, E. S. Bennett 

Plow, reversible, W. W. Miller 

Police sIgnal/M. J. Bums ; 

Post driver, B. Heaton 

Press. See Printing press. 

Printing machine, traveling cylinder, C. Butter- 
fleld 

Printing on glass, machine for, J. Budd 

E*rlnting plate bolder, E. T. Wneed 

Printing press, rubbertype, J. H. Barr 

Propelling mechanism, vessel, A. Thomas 

Pulley, S. H.St. John 

Pulley, friction clutch, W. W. Walla e 

Pump, electrically operating, C. Robinson 

Pumping oil wells, elect ic devl e for, H. F. 
Waite 

Rack. See Display rack. 

Radiator, heat. Dangler & Runnel 

Rail jointer oupling, J. G. M3uer 

Railway conduit, electric, H. A. F. Petersen 

Railway Joint splice bar, Teamey & O'Connell 

Railway, overhead electric, J. C. Henry 

Railway signal, Pattee & Case 

Railway signaling an d switching apparatus, J. D. 
Taylor 

Railway switch, electric, C. M. Pitch 

Railway system, electri , E. Thomson 

Railway tie hewer, J. A. Orr 

Railway turntable, electrically-operated, H. E. 
Danzenbaker 

Railways, block system for electric, J. W. Gib- 
honey 

Ram, hydraulic, 6. Payne 

Reel guide, automatic, J. F. Wellington 

Register. See Cash register. 

Regulator. See Heat regulator. 

Ring for exhibiting and judging dogs, etc., 
Cleather& Gibson 

Roastingapparatnsforpeanuts, etc, C. Cretors.. 

Rotary steam enginCj W. M. Byrd 

Safe lock box, j7e. C. HUl 

Safety pin, w. Becbtold 

Sash balance, V. Schirmer 

Sash fastener. E. Ament 

Saw swage, E. Apperson 

Sawing machines, automatic feed for band. F. E. 

Seal e bearing, platform, 8. J. Austiii. 

Screen. See Window or door screen. 
Screws by rolling, apparatus for forging. Fair- 
balm & Wells 

Scrubber, A.B. Buckingham 

Seat. See Folding seat. Spring seat. 

Shelf and its support, book. B. R. Green. 

Shells, tubes, etc., macblne for making, Hewitt 

& Wootton... 

Shoe shanks, machine for manufacturing, G. D. 

Bartlett 

Shoveh spade, or scoop socket, H. A.Chisholm. .. 

Sieve, J. N. Wilson 

Sifter, rotary ash, G. P. Harrison — 

Signal. See Police signal. Railway signal. 

Soldering machine, can, I. H. Taylor 

Sole roilnding machine, J. A. Crane 

Spark arrester, J. O'Donnell 

Spe ulum, W. Scheerer 

Spindle support, H. F. Woodmancy (r). 

Spring seat, S.G; Scarrltt 

Stall, cow, Jf.Ard on.... 

Stand. See Display stand. 

Station Indicator, F. V.Russell 

Steam boiler, 6. W, Johnson 

Steam engine, C. W. Robison 

Steam engines, apparatus for extracting grease 

from water oi condensation from, W. H. 

Hooker 

Stool, shoe fitting, J. B. Wheeler 

Stopper. See Bottle stopper. 

Stove or other burners, lighting device for gas, 

J. B. Wallace 

Striking hag disk', O. ' A.' baiiiei . . . . .' .' .' .' .' .' .' 

Sty and feeding trough, hog, A. Auchly 

Surgical chair, O. Baruch. 

Swimming apparatus, Q. C. Bunsen 

Switch. See Railway swltcb. Telephone 

switch. 
Switch and operating mechanism. J. E. Downer. . 

Switchboard, B. F. Frost 

Table, sink, etc., W. B.Hendrick 

Telephone. A. C. White 

Telephone, magneto. H. A. Chase 516,642, 

Telephone switch, Stromberg & Carlson 

Thrashing and separating machine, combined, 

D. S. Odser 

Timber preserving apparatus, Curtis & Isaacs 

Tire, bicycle, G. V. Washburn 

Tire, cycle wheel, J. T. Poplawsky... 

Tire, pneumatic, J. G. Moomy 

Tire, wheel, C. F. Lavender 

Tires, device for repairing pneumatic, P. W. 

Tillinghast 

Tobacco, fermenting or curing, B. Suchsland 

Toes and counters, blank f orbox, J. W. Packard. 

Track cleaner, J. W. Warren. 

Transplanter, W. A. Pitt 

Trap, J. Leflet 

Truck, M. G. Bailey 

Truck, car, N. C. Bassett 

Truck, car, M.B. Schaffer 

Turning machine, automatic, R. H. Grant 

Twine cleaner and oiler, A. E. Cllbbom 

Typewriting ma bine, C. Hess 

Typewriting machines, type bar hanger for, B. 

KelloM;. 



516,914 

. 516314 

517,011 

516,785 
516743 
516,641 
516,649 



616,913 
516,799 
616,673 
616,885 
616,747 
616,088 
516.882 
516,840 

516,718 

516,920 
516,870 
516,876 
516,665 
516,808 
516,656 

516,903 
516,731 
516,666 
517,014 

517,000 

516306 
516357 
616,716 



516,919 
516,729 
516,650 
518,997 
516,687 
51P,967 
516,693 

516,(n7 
616,958 



516.764 
516,9U 

516,734 

516309 

616,696 
516.915 
516373 
516371 

516,980 
516,W6 
516,940 
616,842 
11,407 
516,773 
516,905 

516,944 
516,816 
817,015 



516,738 
516,716 



516,904 
616,719 
516,906 



Um, compartment, A. W. Meyer __.,,__ 

Valve bodies, seating, P. H. Richards 616,658 

Valve gear for duplex direct-acting engines, 

MorTey & Hole house 616396 

Valves, etc., sealing device for, G. A. Tower. ...... 616361 

Vehicle band brake, J. S. Copeland 516,968 

Velocipede, J. Clark 618,786 

Velocipede handle bar fastening, T. B. JetTery 516,739 

Vending machine, D. F. S. Cook 516,675 

Ventilator. See Window ventilator. 

Wagon body and weighing scale, combined, Riley 

& Tork 516,658 

Wash boiler,H. Rotter 516,817 

Washing machine, F. P. Beisel 516,751 

Watch, 8. Aronson 516,718 

Water motor and fan, combined, W. H. Rucker.. . 516,901 

Well drilling machine, C. A. Ray 516,977 

Wheel rim, Marceau* Mlnie 516,725 

Windmill. M. H. Richardson 516,900 

Window or door screen, T. C. Murphy 816,873 

Window ventilator, E. C. Ellis 516,860 

Wire reeling machine, J. A. List 516,894 

Woodworking machine, J. H Soars 516,776 

Wrappers or blanks of paper and metal foil, ma- 
chine for forming, A. G. Hotchkiss 516,932 

Wrench. See.Pipe wrench. 



DESIGNS. 

Bar fixture, A. Cryer 23,142 

Border, metallic. ('. C. Wientge 23,145 

Button and thread ard, O. A. De Long 23,134 

Card back, playing, J. Ouwake 23,135 

Cigar clipping case, Ennis & Carr 23,140 

Converter box, J. W. Packard 23,143 

Curling iron holder, M. A. Sheldon 23,137 

Door pull or analogous article, C. Sotscheck 23,139 

Electrical instrument case, E. Weston 23,141 

Pence panel, H. R. Van Bps 23,146 

Galloon, F. Britsch 23,133 

Hame, W. H. Simmons 23,148 

Hametop, P. Frazer 23,147 

Ice pick handle, C. W. Fox 23,138 

Jar cap, preserve, R. M. Johnson 23,144 

Enlvea. forks, etc., holder for, B. M. Cooper 23,131 

Plate or like article,'C. E. Haviland 23,136 

Spoon, W. Durand 23,U9 to 23,130 

Waist, chUd's, S. J. Sohack 23,132 



TRADE MARKS. 

Agricultural machines and implements, certain, 

Marseilles Manufacturing Company 24,407 

Beds or wire mattresses, spring. Smith & Davis 

Manufacturing Company 24,403 

Boots, shoes, and slippers. Dexter Shoe Company.. 24,376 

Chocolate, A. H. StiUwell 24,386 

Cigars, C. A. Nager 24,381 

Cigars, a. Reyna 24,382 

Cigars and cigarettes, W. B. Murray 24,380 

Cigars, cigarettes, cheroots, and tobacco and snuff, 

8. Hemsheim Brothers & Company .24,378, 24,379 

Coffee, John Bird Company 24,387 

Cotton, linen, woolen, worsted, and silk, velvet, 

and velveteen fabn s, Albion Company 24,376 

Bggs.E. Brooks : , 24,388 

Elixir, C. Bailly & Cie 24,397 

Flour, wheat. Northwestern Consolidated Milling 

Company 24.389 

Gin, Coming & Company 24,383 

Qrease, lubricating. Centra) Oil and Supply Com- 

nany 24,401 

Gum, chewing. Faultless Chemical Company 24,390 

Hair, preparation for removing, J. Mellinger 24,396 

Hats, Blaylock & Blynn 24,370 

HypophoBphiteof calcium compound, A. Loring.. 24,398 
Ink, printing. Queen City Printing Ink Company. . 24,402 
Medicinal preparations in the nature of tonic 

phosphates, G. Bruno 24,399 

Oils and chemicals, essential, Charles H. Phillips 

Chemical Company 24,396 

Overcoats, A. Benjamin & Company...;.... 24371 to 24,373 
Remedies for constination, biliousness, rheuma- 
tism, and neuralgia, Prentiss Chemical and 

Manufacturing Company 24,400 

Rubber boots and shoes, Boston Rublier Shoe 

Company 24374 

Sheets, pillow slips, and house linen, Scott Broth- 
ers 24,377 

Soap containing a fine gri t, Eieanit Manufacturing 

Company. 24,393 

Soap in cakes or bars, Geyserite Soap Company 24,392 

Soaps, kitchen and laundry, R. H. Macy & Com- 
pany 24,394 

Stoves and ranges, H. Haller Manufacturing Com- 
pany 24,404 to 24,406 

Tags and labels, Dennison Manufacturing Com- 
pany 24,369 

Toilet liquids, pomades, powders, aked powders, 

and soaps, J. R. Rishell 24,391 

Whisky, Coming & Company 24,384 

Whisky, A. Usher & Company 24,385 



A pi-inteil copv of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1863, will be furnished from this office for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway New York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list, provided they are simpla at a cost of |40 each. 
If complicated the cost will be a little more. For full 
instructions address Hunn & Co., 361 Broadway, New 
rork. Other foreign patents may also be obtained. 



"'SUbveviiBements. 



517,002 
516,862 
517.006 
516,962 



616,777 



516,730 
516,669 
516,833 
518330 
816,790 

516,691 

516,778 



616.714 
518.745 
616387 
516,857 
516,791 
516,993 
517,004' 
516,964 
516,973 



ORDINARY RATES. 

Inside Page, eacli insertion - - 75 cents a line 
Back Page, each insertion . - - - Si. 00 a line 

^" For aome ciasaes of Advertisements^ Special and 
tiioher rates are required. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Ulngravlngs may head adver- 
tise nKnts at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publi ation Ofiice as early as Thursday 
morning to appear in the following week's issue. 



INSTRUCTION'^MIilL 

In Ar hitecture. 

At hitectural DrawiDK. 

PlumbiuK, Heating; and Ventilation, 

Bridge Englneerlnk, 

Railroad Engineering, 

Surveying and Mappinjz, 

Mechanic B, 

Mechanical Drawing, 

Mining, 

Sogllsti Branches, and 

ELECTRICITY. 

Diplomas awarded. To begin students need only 
know how to read and write. Send for FREE Circular 
ot information stating the subject you think of studying 
to 'l^he Correspondence School ot IVlechauica 
and Jiidustrial Sciences, Scranton, Pa. 

4000STUDENTSi 



BUY 
TELEPHONES 

That are good— not *'cheap rhiiies." The differ- 
ence in cost is little. We guarantee our apparatus and 
guarantee our customers against loss by patent suits. 
Our guarantee and Instruments are B<ITH GOOD. 
WESTERN TELEPHONE CONSTRUCTION CO., 
440 Monadnock Block, Chicago. 
lAirgest Manufacturers of Telephones in the United States. 



ARB0RUNDUM 



DIAMOND POWDti 
,j?OWDER,-CRYSTAL: 



abrasive known. 

.Powder Substit 

WHEELrSLABiHONI 

lONONGAHELA CITY. PA. 



I|a 



EMERY AND 

.^.-.X. In FLOURi 

HEELrSLAB AHOJ^E FORM 



Substitute. 



Parsons Horologicai Institute. 

learn the Watch Trade 

^^"^^^j Engraving and Jewelry Work. 
PARSONS, IDE & CO, ^- CirctOar /re«. 

302 Bradley Ave., PEORIA, ILL. 



THE FISHER 

Patent Steam Pump Governors 

For Steam Pumps Working under FresBure 
and the 

FISHER PATENT GRAVITY GOVERNORS 

For Steam Pumps filling elevated open tanks, 

are the most positive and durable devices 

made for the j>urpo8e. 

REUUOINO VaI.VES. 

VF Send for irculars and testimonials. 

FI8HI':K GOVEUNOir <'0., 

I 2Q1 S. 1st Avenue. - - Marshalltown, Iowa. 



SETS OF CASTINGS OF k. 

MODEL ENGINES S 

\CATALOGUES & 
t FREE. S 

, .- _ .,. . fliRnTnnLS, 5 

IGCAR WHEELS.& PARTS OF MODELS S 



ViViV^X^WV^NN S,c \^ViW'\UNJj\' 



Sound Discs arS invisible, and I 
comfortable. Relieve more cases of 



DEAFNESS 



Ithanan>l»vicesmtheworld. H.A. I 
Wales, 633 Afhland Block, Chicaeo. I 




•AIR COMPRESSORS^ 
ROCKDRILLS. 

COAL CUTTERS 

Stone QuamefingJI 

7K£/Jra»SOllzS£»e£At/ TDR/LL < 

IMBEKR niUIIICf 

260Bnjan>r2E^ 

NcwYoPk. 




Electrical Material d'es'^^^ 

tion. Novelties and Supplies. Send 2c. 
stamp for Interesting and descriptive 
circulars, price lists, etc. 

IS. L. CLARK & CO., 

69 Dearborn St., Chicago, Dl. 




Seneca Falls Mfg. Co. 695 WaUr St, Seneca Falls, N.Y. 



I A T II C C Shapers, Planers, Drills, Machine Shop 
LH I nC«4 Outats, Foot Lathes. Tools and Supplies. 
Catalogue Free. Sebastian lathe go., 

120 CuLTBKT St., Cincinnati, O. 




MATCH MACHINERY. 

latest improTed. Complete plants fumished. JOS.C 
DONNBLLY, 1209 Buttonwood Street, Phlladel phla. Pa. 




^ For INCUBATORS and 

Moisture Gauge SICK ROOM Si 
or Weathn Indicator. Mailed, tLOO. 
Cbicago Gaugx Mcg. Co., Chlcaeo 



Fertilizers are Unprofitable, 

Unless they contain sufficient Potash. Complete 
fertilizers should contain at least 6 per cent, of Poiasli. 
Fertilizers for Potatoes, Tobacco, Fruits and Vegetables 
should contain from 10 to 15 per cent, of Potash. To ob- 
tain best r^ults Qse fertilizers containing enough Potash 
or apply Potash salts, such as Muriate of Potash, Sul- 
phate of Potash and Ktiinit. Instructive pamphlets and 
information free. Address, 

GERAIAN KALI WORKS, 
BENNETT BUI1.D1NG, NEW YORK CITY. 




SINTZ GAS ENGINE CO. 

aRAND EAPIDS, MICE., _ 
D. S. A. 
Manufa turersof the Sin tz Sta- 
tionary and niai'iiie Gas and 
Gasoline Kn vines. Especially 
adapted for Boats and Electric 
Liebting. Runs with manufac- 
tured or natural gas — Boats and 
launcbes. Prices witbln the reach 
of all. ^T* Send for Catalogue. 
Mention this paper. 



How to Make a Dynamo. 

Two Boobs nrlih Full W^orkfng Drawings. 

M Horse power size. Price, 10 cents. 1 Horse power 
Bizef Price 25 cts^ or both books postpaid for % cts. 
Bubler Pub. Co., P. O. Box 309, Lynn, Mass. 



10'^ nDII I Q I D'AIVtoUR Sc I/ITTIiEDAI.E, 
\l U n I L L O [ 204-206 E. 43d Street, New Fork. 
Correct In Design, Workmanship, and Price. 



"leOTICB TO INVENTORS AND OTHERS WHO 
-^^ desire to submit small aUrms to test for a dop tion 
for the Naval Service.— Natt Bepartment, Wash- 
ington, D. C March 15, 1894.— The Department hereby 
publishes that on August 1. 1894, a Naval Board will con- 
vene at the Naval Torpedo Station, Newport, R. I., for 
thetest of Magazine Rifles suitable for adoption for 
the Navy and Marine Corps. The tests will be for the 
selection of a breech closure and magazine adanted to 
the caliber and ammunition already decided upon by the 
Department, and only such arms will be considered as 
are submitted subject to the specifications and tests 
laid down in the circular which will be furnished upon 
application to the Bureau of Ordnance, Navy Depart- 
mentt Washington, D. C. Persons wishing to submit 
armsmust deliver themtothelnspector of Ordnance at 
the Naval Torpedo Station. Newport, R. I., on or before 
August, 1, 1894. H. A. HERBERT, Secretary of the Navy. 




SEND FOR QUICK BARGAIN LIST OF 

miCROSCOPES, OBJECTS, 

BOOKS, ACCESSOJMES, etc. 

Bead; MarQb 13th. 

DRAFTING INSTRUMENTS. 

We have a really good set containing one 
pair 5" dividers with fixed needle point, 
pen, pencil point and lengthening bar, one 
pair 6" plain dividers, one 6^" drawing 
pen, Bpnn&r bow pen^ one box leads, all 
In safln lined moro co asefor $5.00 

PROJECTION LANTERNS 

TTslng petroleum, from S2a to 860 

Using lime light, from $50 to 8'250 

Using electric ar , altemat'g or direct 150 

LANTERN SLIDES. 
WORLD'S FAIR VIEWS 
IRustrated catalogue free ONLY 
ifycPu mention this Ad. andsvecU 
fu what class of matrurnentsia de* ^« 
aired, > 




160 World's Fair Photos 

These beautiful pictures now ready for delivery i n ten 
complete parts, 16 pictures comprising each part. The 
whole set can be secured for $1.00 sent to Geo.H. 
Heafpord, Gen Pass. Agt. Chicago, Milwaukee & St, 
Paul Ry.. Chicago, and the portfolios will be sent, free 
of expense. 

Remittances should be made by draft, money Order, 
or registered letter. 



If you want the best Tjuthe and Drill 




CHUCKS, 



Btrr 

WESTCOTT'S. 

Strongest \ 
Grip, Great- J 
est Capacity^ 
and IXirabil'- 
ity, Cheap and Accurate. 
Weslcott Chuck Co.. Oneida, N. Y., U. S. A. 
Ask for catalogue i/n Enqlish, French, Spanish or GerTnan. 
First Prize at Columbian exposition, 1893. 





NICKEL 

AND 

1 ELECTRO-PLATING 

Apparatus and Material, 
b the 

> Hanson &VanWinkle Go. 
® Newark, N. J. 
« 81 Liberty St., N. Y. 

2 23 S. Canal Street, 
fc Chicago. 
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1^* ESTAKIilSHED 1845. 

The Most Popular Scientific Paper in the World 

Only $3.00 a Yenr. Including Postage. 
Weekly— 5ii Niiinbei-s a Yeiii*. 

This widely circiiltiicd and splendidly Illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing llngineering Works, Steam Machinery. 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity Telegraphy, Photography, Archi- 
tecture. Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Ti>i-iiiBi of Siibacripiioii.— One opy of the SOIBN- 
Tiirti' AMERICAN will be sent for ove year— 512 numbers- 
postage prepaid, to any subscriber in the United States. 
Canada, or Mexico, on receipt of ihi-ee dollii i-n by the 
publishers; six months, 91.50: tbree months, $1.00. 

CI II 1>H.— Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is oy Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and coirectly addressed, 
seldom goes astray, bul is at the sender's risk. Address 
all letters and make all orders, drafts, etc.. payable to 
MUNN tS^ CO., 301 Bioad^vay, New York, 



QUEEN ft CO., lnc..{4»Tl??if."A?p"AT 



THE 

This is a separate and distinct publication from The 
Scientific American, but is uniform therewith in size, 
every number containing sixteen large pages full of en- 
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. The 
Scientific American Supplement is published week- 
ly, and includes a very wide range of contents. It pre- 
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, Archaeology, Astronomy Chemis- 
try, Electricity, Ligbt, Heat, Mechanical TSngineering, 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering, Photography. Technology, Manu- 
facturing Industries. Sanitary Engineering, Agriculture, 
Horticulture. Domestic Economy, Biography, Medicine, 
etc. A vast amount of fresh and valuable information 
Obtainable in no other publi ation. 

The moat important Engineering WorJia, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Supplement. 

Price for the Supplement for the United States, 
Canada, and Mexico, 95.00 a year; or one copy of the 
Scientific Am ekican and one copy of ihe Supple- 
ment, both mailed for one year to one address for 97.00. 
Single opies, 10 cents. Address and remit by postal order, 
express money order, or check. 

MUNN Sc CO., 301 Broadway, New York. 



§uUdm() Edition. 

The Scientific American Architects' and 
Bn]Li>ER&> Edition is issued monthly. 92.50 a year. 
Single copies. 35 cents. Thircy-two large quarto pages, 
forming a large and splendid Magazine of Architecture, 
richly adorned with elegant piaies in colors^ and with 
other fine engravings; illustrating the most interesting 
examples of modem architectural constr.'^ion and 
allied subjects. 

A special feature is the presentation in each number 
of a variety ot the latest and best plans for private resi- 
dences, city and country including tnose of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with Plans, 
Descriptions, Locations. Estimated Cost, etc. 

The elegance and cheapness of this magnificent work 
have won for it the l^ariresc Circulation of any 
Architectural publication in the world. Sold by all news- 
dealei^. 92.50 a year. Remit to 

MUNN <& CO., PubliBbera, 

361 Broadway, New York. 
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Langbein's Splendid Book o u the Electro- 

Sepcsition of Metals. 

A New Revised and Enlarged Edition. 

JUST READY. 

A COMPLETE TREATISE ON 

TlisElsciro-DspositionofMsisils 

Comprising Electro- Plating and Galvanoplastic Opera- 
tions, the Deposition of Metals by the Contact and Im- 
mersion Processes, the Coloring of Metals, the Methods 
of Grinding and Polishing, as well as Descriptions of the 
Electric Elements, Dynamo-Electric Machines, Thermo- 

Bilea, and of the Materials and Processes used in every 
epartment of the Art. Translated from the German 
of Dr. George Langbein, Proprietor of a Manufactory 
for Chemical Products, Machines, Apparatus and Uten- 
sils f nr Electroplaters and of an Electro-Plating Estab- 
lishment, in Leipzig. With additions by William T. 
Brannt, Editor of "The Techno Chemical Receipt 
Book." Second edition, revised and enlarged. Illus- 
trated by one hundred and thirty-eight engravings, in 
one volume, 8vo, XXVIIl and 430 pages (458 pages). 

Price $400, free of postage to any address in the -world. 

|^~ A circular of 6 pages quarto, giving the full Table of 
Contents of this splendid Book, with speciinens of the illus- 
trations, will be sent free of postage to any one in any part 
of the. world who will furnish us with his address. 

1^* Oar New and Enlarged Catalogue of Practical and 
Scientific Books, 88 pages, Svo, and our other Catalogues, 
the whole covering every branch of Science applied to the 
Arts^ sent free and free of postage to any one in any part of 
the world who will fv/mish us with his address. 

HENRY CAREY BAIRD & CO. 

INDUSTKIAL PUBLISHERS. BOOKSELLERS & IMPORTERS 

810 Walnut St., Pliilndelpliia, Pn., V. i^. A. 
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HE PAYS THE EXPBESS^^^^SSESS^^^'^ SET 

14K Gold Plated Watch Sent C. 0. D. on Approval 

Beautifully engraved and warranted the BEST TIMEKEEPER in the 
world for the money, and EQUAL IN APPEARANCE TO A SOLID GOLD 
WATCH. Eiamine at eipresB office, if satisfactory pay agent 93.47. Cut 
thia advertisement out and return with order. Address 

W. lULL & CO., Wholesale Jewelers, 207 State &t.» Cbicago, UU 



BATES JOCK & ORE BREAKER 

Capacity ap t o 200 tons per hour. 

Haa produced more ballast, road 
metal, and broken more ore than 
all other Breaice s combined. 

Builders of Hifrh Grade Mining 
Machinery. King-Darraffh Con- 
centrator. Connersville Blowers, 
ftend for Catalogues 
GATES IRON WORKS, 
SO C So. Clinton St., CliicRffo 
13G C, Liberty St., N.V, 237 C, Franklin St.. Boston, Maps- 
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jLANTERHS WANTED SI!\Jg!!«I;*o'E* 

IhARBACH Ji Ca 809 Filbert St Phila.Pa. 



ARTESIAN WELLS— BY PROF. E. 

G. Smith. A paper on artesian wells as a source of 
wiiter supply. Essential geological conditions of arce- 
siiin wells. Some cliemical feutures of artesian well 
supply. CoDtjiined in Scientific American Sup- 
PLKMENT. No. 943. Prioe 10 cents. To behad at this 
office and from all newsdealers. 
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1 11.60 will now buy a reliable AMERI- ! 
S CAN WATCH in strongGOLD PLATED 1 
I Dust Proof Case. Will not var; amin- 
uteinSOdaja; la aa durable m anv watch fl 
made. FULLY GUARANTEED. (Pub- 1 
Ushers of thia paper will tell you we are lelia- * _ 

I ble.) Ithas AMERICAN patent leveT IHOVEMENT, 
n Patent Escapement and Regulator, Lantern PiatoB« 
11240 beata to minute; No key required to wind and 

II set; weight 4 oi.; exactly like cut; Post-paid for $1.60, 
II 3 for »4.00, 12 for »15.00. by express. Mention paper 
'I and we wiU include handsome gold plated CHAIN U 
I CHARM. AGENTS & Storekeepers send for TERMS. 

Catalogue of 1000 new articles FREE. 

ROBERT H. IN6ERS0LL Jk BRO., 
65 CORTLAKDI 81.. NBW lOBK UTT. 



SANITARY SOAP VASE 

PREVENTS disease, waste, pilfer- 
ing of soap, cloggingr of waste pipes, 
stain of marble, uncleanly soap dish. 
AFFORDS each user fresh, dry 
pure soap. 

The Only Clean, Sanitary, and Safe 
Way to use soap. 

W. R. RANNIli:, 
Rochester, N. ¥., U. S. A. 




CLAY&TORBENSEN, GLOUCESTER CITY, N.J. 

DESIGNERS i BUILDERS OF YACHTS, 
LAUNCHES Ki'<' HOUSE. BOATS. 



SElND.a CE:NT3 top 



IIYPUnTlfiM ■ *^^ 1-^^^^ ^^^ Abuses. The sci- 
n I r nU I Ivlfl ■ ence easily acquired Illustrated 
book, $1. Prof. Anderson, S. A. 3.,Masonic Tem'le, Chicago 




KNITTI NC MAC HINERY. 

Knitted underwear i s in vogue. The best 
machinery for its manufacture, such as 

SHIRT MACHINES, SLEEVERS, 
BAR STITCH MACHINES, etc., 

are made by SCOTT & WIlcLlAM.-*, 
>.iU77 E. Cnmberlnnd Street, 

Established 1865. Philadelphia, Pa., U.S.A. 



IVANTED. 



A Thorouffh and Practical Me- 
chanic One who is well versed 
in iron aud wood-working machinery in detail, and po- 
se ses executive ability ani capable of managing men. 
Undoubteii references reQuired. State age and past 
experience. All communications confidential. Address 
R. & B. MFG. CO., Box 1592, Philadelphia, Pa. 




VANDUZEN^ErPUMP 

THE BEST IN THE WORLD. 

Pumps Any Kind of Liquid. 

Always In Order, n^tiTer OIogB nor 
freszes. Every Pump Ouaranteed. 

-^lO SIZES. 

200 to 12000 Gallons per Hour. 
Cost $7 to$75Bioh. Address 

THEVANDUZEN&TIFTCO., 

102 t» lOi E, Ski>v4 St., Cincjniuti, 0. 



Fulton Foundry and Machine \Vorks 

21 FURMAN STREET (near Fulton Ferry), BROOKLYN, N. Y. 
•^FINE MACHINERY IRON CASTINGS—^ 

Tool aud Pattern Making, General Machinists, Die, Press and Interchangeable Work, 

Plain and Ornamental Japanning. Sewing Machine Needles (B N W Brand). 
Telephone, Brooklyn 1413. E. B. WILLCOX. Cable Address: Edwin B., Brookltn. 



ROCK DRILLS® 

AIR COMPRESSORS & 

GENERAL MACHINERY roR gj 
MiNINcTuNNELING. ""'"''' _ 

RAN D DRI L L Co 23 Park Place new vcRKm< 



CONSULTATION TWVE'N'TO'RS 
AND ADVICE TO '■^ VXjX« AWXiO. 

Experimental work of every description. Automatic 

machinery desiprned and built. tW~ Send for circular. 

MALTBY MB'G. CO., Brooklyn, N. Y. 



VEGETABLE PARCHMENT.— A VAL- 

uiible paper on the properties, upea and manufaoture of 
this product. Contained in Scientific Amkkican Sup- 
plement, No. 945. I'rice 10 cents. To be had at this 
office and from all newsdealers. 




THE STURTEVANT 



MSSUREBLOWERSJ 



SEND FOR Catalogues 

B.F STURTEVANT @ 

BOSTON. MASS. 

NEWYORK.PHILA. CHICAGO. LONDON 



High ghade Only. Warranted. Contract- 
ors desiring a trustworthy Jack Screw, ad- 
dress RUMSET & Co., Ltd., Seneca Falls, N. T. 
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Engineers and Architects should specify 

GRAPHITE PAINT 

for Bridges, Koofs, Structural Iron, and all ex- 
posed metal or wood surfaces. - Warranted not 
affected by heat, cold, smoke, or chemicals. 
Detroit Gr a phitb Mfg. Co., Detroit, Mich. 



DEAFNESS 

and HEAD NOI8BS relieved by using 
Wilson's Common Sense Ear Druma 

New scientific invention, entirely different 
in construction from all ether devices. As- 
sist the deaf when all other devices fail, 
and where meiical skill has Kiven norelief. 
They are safe, comfortable, and invisible; 
have no wire or string attachment, w rite 
for pamphlet. |[^" ilention this paper. 

WILSON BAR DftXm MFG. CO.. 

IiOCXSVlLIi£i KT. 




WITH 
YOUR 



WORKSHOP ^?r 

With outfits of Barnes Wood aud Metal Working 

m-^. FOOT POWER -W- 

Machinery you can snccessiully com- 
pete with Factories that use steam 
power, both in quality and profit on product. 
The only complete line of such machineg 
made. Have stood the test twenty years. 
Send for catalogue. Address; 

W. F. iL JOHN BARNES CO., 
1909 Ruby St., Rockford, Ills. 




There is a 
Market 
for Your 
Specialties 
in England. 



Agencies for Novelties 
Wanted. 

Address : 

RANKIN & CO., 

Merchants artd Manufacturers 

Agents, 
7 Snow Hill, London, E. C. 

English and American 
References. 



ACCOUNTS GUARANTEED. 



THU'™ LEHIGH WE. S AMERICA 




WII-EY & RUSSELL. MF«. CO., 

I Send for Catalogue. Greenfield* Mass., U. 1 



/juTRnOtXMARK.y^ 
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HEPERA PAPER. 

A New Printing-Out Ready Sensitized Paper. 

PERMANENT PRINTS, Better Results. Easier Obtained. No Ice, No Hot 
Water Treatment, No Lead Salts, No Alum or other hardeners endangering 
the durability of the image. Extreme simplicity of nil operations- Printed, toned. 
and mounted in less time and with less trouble than any other paper. Does not 
bronze aud does not fix out. A paper for all climates and all seasons. WUl stand a hot 
water test of MP F. and will behave just as well in ice cold water. Has none of the defects 
of its rivals. B^" Write for free sample sheets. B^" Ask for pr ces of our Special 

fr^e^yiri-Deaier.. NepBra Chemjcal Co., Nepera Park, N.Y. 



STEEL, iftON, COPPER, ZINC, BRASS, TIN, 

And all other Metals Perforated as Required for Grain Cleaning and Min- 

ingMachinery, Woolen Cotton,Paper and Pulp Mills, Bice, Flour and OilMills, Sugar 

and Malt Houses, Distilleries, Filter Presses, Stone, Coal and Ore Screens, Brick and 

Tile Works, Filters, Spark Arresters, Gas and Water Works, Oil, Gas, and Vapor Stoves 

Coffee Machinery, etc., etc. Standard Sizes Perforated Tin and Brass always in Stock' 

THE HARRINGTON <fe KIIVG PERFORATING CO., Chlcaso, ' 

And 284 Pearl Street. New York. 
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^ COPYRIGHTS.^ 

CAIV I OBTAIIN A PATENT? For a 

Srom pt answer and an honest opinion, write to 
lU NN & CO ., who have bad nearly fifty years' 
experience in the patent business. Communica- 
tions strictly confidential. A H aiidbook of In- 
formation concerning Patents and how to ob- 
tain them sent free. Also a catalogue of mechan- 
ical and scientific books sent free. 

Patents taken through Munn & Co. receive 
special notice in the Scientific Aiiiericau, and 
thus are brought widely before the public with- 
out cost to the inventor. This splendid paper, 
issued weekly, elegantly illustrated, has by far the 
largest ^rculation of any scientific work in the 
world. $3 a year. Specimen copies sent free. 

Building Edition, monthly, $2.50 a year. Single 
copies, 2S cents. Every number contains beau- 
tiful plates, in colors, and photographs of new 
houses, with plans, enabling builders toshow the 
latest designs and secure contracts. Address 
MUNN & CO., New York, 361 Broadwat. 



WELL DRILLING MACHINERY, 

MANDFACinBED BY 

WILLIAMS BROTHERS, 

ITHACA, N. Y., 

Mounted and on Sills, for 

deep or shallow wells, 

with steam or horse 

power. 

Send for 
Catalogue. 

ADDRESS 

'Filliaras Brothers 

ITHACA, N. Y. 
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IF YOU HAVE ANY SMALL ARTICLES 

I in Brass or Iron thai you want manufactured 
in quantities, write to The Jones Bros. Elec- 
tric Co.. 28-30-32 West Court St., Cin'ti, O. 




BiRKB PateDt Medicated HalrCIoth Lined 
HARNES8 PAD for sore 
backs and necks on horses. 
A sure cure. An absolute 
preventive. GEO. B. ELY 
& CO., Rochester, N. Y. 



SCIENTIFIC AMERICAN SUPPLE- 
MENT. Any desired back number of the Scientii'ic 
American Supplement can be had at this office for 
10 cents. Also to be had of newsdealers in all parts of 
the country. 




^AGENTS COIN 

^ Money selling Beveridge's Au- 
tomatic Cooker. Latest and 
best cooking utensil ever invent- 
ed. Sells at sight. One Agent 
gold over 1700 In one town. 
One sample Cooker free to 
^ ' good agents. Advertising matter 
^ furnished. For full particulars ad- 
dress W. E. BEVERIDGE, > 
Box 728. BALTIMORE, Md 
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DO YOU WANT A PICTURE 

OF THK 

FAMOUS "999" ENGINE? 

Send 60 ceat* (stamps will do) for our fine copper-plate transparent 
picture (14x28), showing all parts inside and outsidb, all named and 
numbered, on satin paper, for framing. Educational, beautiful, cor- 
rect. — LocoMOTivB Emgimskbino, 7 Beekman at,, Htw York. 



STEREOPTICONS 
MAGIC LANTERNS and 

ACCESSORIES. SEND FOR CATALOGUE 

TO CHA5 BESELERMAK[R2!8CENrRE ST. 

NEW YORK. 



HvAJCH CHICKENS, BISTEAM 

^.tfi^jajHToved E;(5g|sjQf Incubator. 

Simple, Perfect, SelJ^.Regu. 
latino. Thousands in suc- 
cossml operation. Guaran- 
teed to natch a larger per- 
centage of fertile eggs at 
lees cost than any other 
Hatcher. Lowest priced 
first-clasB Hatcher made 
CEO. H. 6T AHL, ftulneyJlL 





?SuUSE GRINilSTONES? 

If 80, we can supply you. All sizes 
mounted and nninnniited. always 
kept In stock. Remember, we make a 

speeialtyof selecting stones for all spe- 
cial purposes. J^" Ask for cattilogiie 
The CLEVELAND STONE CO. 
3d Floor. Wilahire. Cleyeland. 0. 




MURRAY 

VEHICLES and HARNESS 

Time Tried and Tested and Endorsed the world 
over as tbe Best and Cheapest on Sartb. 

Singrl« BaBCry Harness, * - 5.95 
nonble BnffSy Harnesa, • 15.70 

SiniCle Farm Harness, ■ - 17.67 
Double Farm Harness, • 8S.94 
Top BnsBles, ■ - . • ■ S5.95 
Boad Carts, .... 14.90 

Boad Wagons, .... 31,75 

SprineWasons, .... 43.50 
Farm «r aeons (2 horse) - - 39.50 
Fine 160 page Catalogue, free. ' ; 
WUber H. Bliuxay BUe. Co., Cincinnati, <»• 
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ROCK BREAKERS 



The 



IWe Manufacture and Supply at 
Short Notice and Loirest Bates, 
Rock and Ore Breakers 
for Crushing Gold and SiKer Ores 
„ „. „ - and maKing Railroad Ballast; 

Breaking Concrete, Road Metal, and all kinds of Hard and Brittle Substances Special break- 
ers for various purposes. Please state for what use (i«sired. Breakers mounted or unmounted. 

With or Without Screens. p^RREL FOUNPRY «t MACHINE CO., ANSONIA. CONN. 



WANTED. — A. position on a faim or neura suburban rea. 
ence us an oiuaiueiit, and to pump M'ater, sprinkle lawns, carry 
water up stairs, cut wood, cut feed, run a dynamo for electric 
liglit purpuses, aud do a 
great voriety of odd 
jobs. For a week I 
have been a galvan- 
ized-af ter ■ completed 
Aermotor; previous to 
that I was only Steel, 
Zinc and Aluminum, 
unalloyed and uiuuade 
up. My servines can be 
had very cheap, if taken no' 
during the slack season, 
ply to my parents, the AeE' 

HOTOB COHF&NT, 12th, Rock 

well and Fillmore streets, 
Chicago. N.B. — I am always 
at lioiiie and steady. Ours 
is the largest family of its 
kind in the world, and 
never has one of us gone 
wrong. We are also a 
most powerful family, 
with marvelous endur- 
ance. We have iron con 
stitutions (or rather 
Steel ones) but are 
very sensitive, being vis 
ibly affected by a bi eath 
of air. We stand high 
and have great in 
fluence, being able to 
persuade water to run 
up hill. In fact, i*e are 
superior beings, hav 
ing been placed by 
our creator between 
the earth and heavens. 
Our Steel has been tried 
ill many a tilt and 
towers above every- 
thingeverywhere. Wn 
are industrious beyond 
anything ever known, 
since we work 24 
hours a day and more 
than 365 days in the 
year. We are untir- 
-g in our vigilance 
— we stand over you 
day and night. We 
are economical be- 
yond anything on i 
the earth or inth' 
heavens, as we tak* 
into our systems 
absolutely nothing 
but thin air. 
Write quick, w« 
are going fast. 



^SUBURBAN 
JOBS 

Like this which de* 
light tbe eye and add 
Innumerable comforta 
to any home, are fur> 
Dished at prices within 
reach oC all. Cypress, 
Fine or Galvanized 
Steel Tanks. with grace- 
ful galvanized steel 
substructures a spec- 
ialty. We furnish gal- 
vanized steel stock 
tanks that do not leak 
and make mud holes 
at less than wooden 
ones cost. 

Tbe Aermotor Co. 
L proposes to distribute 

|$500 CAS 

IN PRIZES, for 

the best essay ^ 
" written by the^ 

wife, son or ^ 
[ daughter 
of a far- 
mer or 
user 
of a i 
wind^ 
mill 

answering the ques- 
tion"WHY SHOULB 
I rSE AN AEB. 
MOXOEJ** For con- 
ditions of compe- 
tition and amohnts 
and numbers of 
prizes send for par- 
' ticulars to tha 

Aermotor Co., 
L Chicago, or to 
' its branches, 
at San Francis- 
co,Kansas City» 
Lincoln, Neb., 
f Sioux City, Iowa. 
Miuneapolis,Buf' 
f alo, or 65 Pa* 
Place, N. Y. Citf 
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^SsiSi Founders AND SMELTERS. 
saSiCRowN BRONZE, Phosphor bronze 

MANGANESE BRONZE, GUN METAL AND BRASS-i 

HEAVY CASTINGS A SPtCIALT Y. 
MAKERS OF WHITE. BRASS & LINING ME.TALS. 
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Send Examples for prices to tbe ('urtis 
Automaric Machine rScrew Works, 
103 Court !!it.. Nevr Hnven, Cunii. 



Towers, Tanks and Tubs 



PATENT SECTIONAL, 

ALL IRON TOWERS. 

PLAIN 

ALL WOOD TOWERS 
ELEVATED TANKS 

for Automatic Fire Sprinkler Plants. 

LiOuiisiann Red Cypress Tanks 
a Specialty. 

W. E. CALDWELL CO. 



319 E. Main 8treet, 
LOUISVIIiIiE, KY., V. S. A. 





WIFE' 

$14,^ 



CANNOT SEE HOW YOU Df 
IT AND PAY FREIGHT. 

, Boys our 2 drawer walnut or oak Im* 
proTed Higb Arm Slnperaewln^machlni 
_ finely tjuiahed, nickel plated, adapted to li^hl 
and heavy work; guaranteed for 10 Xearst with 
Antomatle Bobbin Winder, Self-Threading Cylla* 
der Shuttle, Self.Setting Needle and a complete 
iset of Steel AttHchments; shipped any where on 
80 Day's Trial. No money required In advance. 
75,000 now In use. World's Fair Medal awarded machine and attach* 
ments. Buy from factory and save dealer's and agent's profits. 
rnpp Cat This Ont and send to-day for machine or lartre free 
rifkC catalogue, teatimonialfl «nd Glimpsesof the World's Fair, 

OXFORD MFG. CO.ilS Wabasb Ave. CHICAGO,lll, 



M1LL£R 8c VAN WINKLE 

STEEL WIRE AND STEEL SPRINGS 

. ^TEMI»EREDCOMPRESsiiEXTENSI(INSPRlNGS-— 5? 



A SPECIALTY. 



OFFICEg.W0lilKSIgTo24BRIDGEST. BROOKLYN, N.Y. 



Jhe S cientific fl mgrican 

PUBLICATIONS^ FOR 1894. 

The prices of the different publications in tbe United 
States, Canada, and Mexico are as follows : 

RATES BY MAIL. 
Tbe Scientific American (weekly), one year - $3.00 
Tbe Scientific American Supplement (weekly), one 

year, -- 5.00 

Tbe Scientific American, Spanish Edition (month- 

ly), one year, ________ 3.00 

Tbe Scientific American Architects and Builders 

Edition (monthly), one year. - - _ - - 3.50 

COMBINED RATES. 
Tbe Scientific American and Supplement - - 17.00 
Tbe Scientific American and Architects and Build- 
ers Edition, -_-_____- 5.00 

The Scientific American, Supplement, and Archi- 
tects and Builders Edition, . - - . . 9.00 
Proportionate Rates for Six Months. 
This includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 

mUNN db CO., 361 Broadway, New York. 
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S^tmixtu %mttUm. 



(March 31, 1894. 
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ORDINARY RATES. 



Inside Pave, each insertion, 
Back Pasre* each insei'tion, • 



95 cents a line 
- $1.00 a line 



t^" For some classes of Advertisements, Special and 
Higher rates are required. 

The above are chargeB per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisouents at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following wcck's issue. 




; • A VlCToi^ . 

"ate bicycle. ^*'^ « an up.,o. 

"osTov "^"cEL CO 

''^^^■--- "r:r^- --..■ 





SCHOOL 




To Leari^ gook^keepii^g 

When YOU can learn it AT HOME within 100 HOURS' 

'^'STUDY, WITHOUT THE AID OF A TEACHER, FROM'^ 

Goodwin's^ Improved « Book-keeping « and » Business » Manual 

Up to March SO, 1894, 40,718 copies bave been sold and 4,039 testi- 
monials received. Sixteenth Edition now ready 1 Price (postpaid), S3. . 
jy- ■> »pjg worth S300.OO ! " N. Tomney. Vermillion Bay, Ontario, Can. 
Hy " What I learned from it I N THREE WEEKS cost a friend of mine 

S60U in a Business College 1 " F. A. Dean, Lima, O, Feb. 6, 1893. 
t^" " I learned from it without a teacher, and it made me the firm's chief 

accountant!" Wm.O. Shlrey.Indianapolis.Ind., February 23, 1891. 
Oy " It raised my salary from $65.00 to »137.fi0 a month— a clear gain of S870 

a year t *' L. B, Parker, Brenham, Texas, July 15. 1893. 
irVDo Y»V wish SIMILAR SUCCE8SI ^Tear this out and 

send for a desoriptive pamphlet. Address orders exactly as follovs : 
J. H. G(»ODWIN, Room 634. 121S Broadway, New York. 



bolciaho's little qiaut, no. i, 

wnx SUN YoiTR Sewing Machine and other Light Machinery. 

NoPlum'bingReqmred. Delivered Free <m Receipt of I^rice. 

PITTSBUBQ, Pa,, January 23, 1894. 
The Bolgiano Water Motor Co., 

Dear Sirs;— IJiave given yourNo. 1 Motor rather a hard test, by run- 
Lathe five feet Ion£, and must say it was a grand 
"•• ^ J. OAKLKY. 



ningaWood] 

success. Tours respectfully. 



No. 2, $5. 



than one-third of the water belnsj turned on It. 



For Printing Presses, Iiathes, 
Coffee Ittllls, Grindstones, Ice 
Cream Freezers, etc. 

EASTON, Pa., February 22, 1894. 
Thb Bolgiano Water Motor Co., 

No. 415 Water Street, Baltimore, Md. 

Gentlemen : I sold the No. 2 Motor you sent me on said date 
to run the " Waite and Bartlette Static Electric Machine," 
which requires a M horse power to run it. Dr. Waite was 
here in my office to see the said Motor in action, but doubt- 
ed its ability to run said machine. The M. D. of Easton, 
who took it on trial, had it properly put up Iw a plumber, 
who to his, the M. D.'s, and other spectators' disappoint- 
ment, found it to do the work most satisfactorily with less 

Tours respectfully, DR. WM. C. DETWEILIiBB. 

X-8 to S li. i>. JSULotor, 03O 



' Send for Circular and Testimmiials fr&m users aU over th« United States. Address 

THE BOLGIANO WATER MOTOR CO., 415 Water Street, Baltimore, Md. 

-WT'^OXjXZS.A.XjX: ctrLd. H.HT.A.IXJ ■FZ1..A.X9X:. 



COLD FOBGED PBOBUCT. 

Fluted Tire Bolt 

Patented Nov. 11, 1890; Oct. 20, 1891. 




COLD 



Is BtifTer and stronger than a common bolt. The Anted 

shank prevents the bolt from turning 

in the rim and tire. 

I MACHINE SCREWS 
I STOVE BOI,TS 
■< LOCK CAP SCREWS 
PQPQPQ I SIDE K NUB ««CREWS 
• ^'•*^*'"" I, THREADED WIRES 

AMERICAN SCREW COMPANY, 

PROVIDENCE R. I. 

BCll TCICDUnUCtt Receivers, Transmlt- 
■ CLL I CLCrnUllEO ters. Bells, Wire, and 
all supplies for complete equipment of Telephone and 
Telegraph lines. Send for descriptive price Ivit, also Tele- 
UrnpU Manual anxi Catalogue FREJi. J. H. BUNNELL 
& CO., 76 CORTLANDT STREET, NEW YORK. 



KODAKS 



$6.00 



$100.00 



Eastman Kodak Company, 

Rochester, N. Y. 



1 Send /or ( 
( Catalo^e, \ 






The 

American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 




This Company owns Letters- 
Patent No. 463,569, granted 
to Emile Berliner Novem- 
ber 17, 1 891, for a combined 
Telegraph and Telephone, 
and controls Letters-Patent 
No. 474,231, granted to 
Thomas A. Edison May 3, 
1892, for a Speaking Tele- 
graph, which Patents cover 
fundamental inventions and 
embrace all forms of micro- 
phone transmitters and of 
carbon telephones. 



LOVELL DIAMOND CYCLES 

HIGHEST GRADE. FULLY WARRANTED. 

JOHN P. LOVELL ARMS CO. 

Manufacturers, BOSTON, MASS. 

Light Roadster, Weight '25 lbs.. Price $115. Pojmtor Prices. Cataloflne fVee. Agents Wanted, 




HMJ om^-mmmm 



ifQUJOPAmrs 



THg STANDARD PAINT FOR STRUCTURAL PURPOSES. 
SMnpte Card ud Descriptive Price LUt free by Ball. 

H. W. JOHNS MANUFACTURINQ COMPANY, 

Ajbestos Rpofinx, BuUdInc PeH. Slam PackiM, potter Coverfau;*, Flroproof Paints, Etc. 

Asbestos Non-ConductIng and ElectrleU Insubtlaf Materials. 

87 MA.1DEN LANE, l^EW YORK. 

JERSEY CITV. CHICAOO. PHILADEIJ>I1IA. BOSTON. LONDON. 




Bolgiano*s Perfection Gas Iron. Patent applied for, 1894- 



Gas Iroii, $9 

Does the Work of Six. 
Costs 6 Cents a Day to Heat. 
No Extra Fixtures Required. 
Finely Nickel Plated. 

DELIVERED FREE ON RECEIPT OF PRICE. 

^T" See illustrated article on page 197, 
t^° Send fwr I>eaeriptive Circulars, 

THE BOLGIANO WATER MOTOR 00. 
WHOLESALE AND RETAIL. 

415 WATER ST., BALTIMORE, MD. 





Our catalogue for 1894 shows a line of wheels, 
all newly designed, which for attractiveness 
excel any bicycles ever offered. It is free at our 
KgencidI, or we mail it for two 2-cent etamps. 



jT IS ECONOMY 
TO RIDE 

THE BEST 

Columbias are built to last. Riders 
know this ; they see the honest old 
Columbias about and doing good ser- 
vice year after year. Columbias are 
also built to look well, as everybody 
knows who ever saw a Columbia. 

At $125.00, Columbias present a 
value which no rider can afford to 
overlook. 

POPE MFG. CO., 

Boston, New York, 

Chicago, Hartford. 



IFSSOP'S STEEL^^bS^/t"^ 

V-"- FOR TOOLS, SAWS ETC. 

WK JESSOP & SONS V° a JOHN ST. NEW YORK 



m 

f* CATAl 



SWW«™> RftFINETOqiSlHEYERYSHOP. 

C.H.BESLY& €0; 

CHICAGO, ILL.U.S.A. 



WMfirOR 
CATALOeUE 
'ANDASENCY. 




THE ELECTRIC STORAGE BATTERY CO. 



SOLB HANUIFACTnBEBS OF 



The Chloride Accumulator. 

Blements of all sizes, from 100 np to 10,000 watt-hours capacity eacb 

CENTRAJ, STATION INSTAIiI,ATIONS. 

Electric Launch Equipments ; Telegraph, Phonograph, Surgical, 
and all special cells. 



DREXEL BUILDING, 



PHILADELPHIA, PA. 




PAID for all kinds of good Second-hand 
Iron and Wood-Wovking: Machinery. 
Address W. P. DAVIS, Bochestbk, N. Y. 



NEW MAIL. 



MODEL 




EighMt Qmlitr md Handsomest light Boadsttr of the Tear. 

MEN'S-I.ADIES'-BOYS' PATTERNS. 
Bo7'b New Mail, highest grade hoy's wheel made, $50. 
Also Boy's Wheels, ------ 815 up. 

Closing out all shopworn and 2d-hand wheels— Bargains. 

Sermtwo 2-cent stamps for catalogue and Zd-handlist, 
WM. BEAD & SONS, m Wa hington Street, Boston. 




MK^KOSdeJn: 



Al IIUIUilM goods made in quantity at low price. 
HLUnilllUIII H. H. Franklin Mfg. Co., Syracuse, N.T 

TELEPHONES 

$1.25 Each. 

WITH CORD, S1.50 EACH. 

General Electric Equipment an d Telephone 
Supplies. 

STANLEY & PATTERSON, 

32ife 34 Frankfort St., New York. 




As an expert machinist, I am free to 
own that I think the machinery I make is the 
very best of its kind. 

I spare no pains or cost to make it so. My 
customers tell me I succeed. 

Let me send you a catalogue. 

Catalogues : A, woodworking mach'y ; B, mach'y for 
brass, ivory, horn, etc.; 0, shaft'g, pulleys, hangers, etc. 

P. PRYIBIL, 488-500 w.4l8tst., NEW YORK. 



Oil Well Supply Co. 

91 & 93 fTATER STREET, 

PITTSBURG, PA. 

Manufacturers of everything needed for 

ARTESIAN WELLS 

for either Gas, Oil, Water, or Mineral Tests 
Boilers, Engines, Pipe, Cordage, 
Drilling Tools, etc. lUustrated 
catalogue, price liatStand dis- 
count sheets on reouest. 





CLIMAX RATCHET STOCK. 

A Pipe Threading Stock and Vise Combined, 
The Best Tool made, and indispensable 
for Gas and Water Companies, Plumbers. 
Fitters, etc. The very tool needed for 
ditching and close quarters. Light in weight 
handy, made of malleable iron and steel, 
takes regular dies. No. 1, for Htol inch, 
110.00. No. 2, for IH to 2 inch, €17.00. (Dies 
are not included, we furnish tbem at mar- 
ket prices.) C. M. KEMP BTFtJ. CO. 
1301 to 1509 Guilford Avenue, 

bai..tim:ore, md. 




AGENTS WANTED for Grinders' Supplies. Lib- 
eral Commission. The Tanite Co., Stroudsburg, Pa. 



UiDHWlDD Dealer's Alaeazine pays advertisers 
nAllUW Antj Sendforcopyandrates. <mReadeSt.,N.7* 




REID'S 




IMPROVED DANISH 

SEPftRftTOR 

With Cream OTerfloiv. 

Has a greater capacity than any 
other Separator on the market. 

Skims 4,000 pounds an hour. 

Skims out all fat. 

Produce s p erf ectly smooth cream 
without froth. 

Regulated while in operation. 

It will also elevate the skim milk. 
B^" Full Illustrated Description 
FREE by mail. 

A. H. REID, 

3003 Market Street, 
Philadelphia, Pa. 



H.P. THE 




Motor of I r Century 

Can be used any place, to do any 
lyor/c, and by any mie. No Boil- 
er! No Fire! No Steam! No 
Ashes ! No Gauges ! No Engi- 
neer! A perfectly safe Motor 
for all places and purposes. Cost 
of operation about one cent an 
liour to each indicated horse pow- 
er. For circulars ^tc., address 
Chnrter ii&» Eugiue Co. 
P. O.BOI148. Sterling, HI- 



PnnV BINDING. All classes of work. Magazines a 
DUUli specialty. Haddon & Co., 139 Center St.. N. Y. 

PRINTIIVG ilVKS. 

The Scientific American is printed with CHA8. 
BNEC JOHNSON & CO.'S INK, Tenth and Lomoard 
Sts., Philadelphia, and t! Rose St., opp. Duane, New forli. 
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